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FOREWORD 


through 31, 1963, a seminar on river 
basin planning was held at Fort Belvoir, Virginia, at which selected 

LrSer'rr' f Engineers"revi;wed intensively 

all phases of the planning process with a view to exchanging IdeL 

participant knowUdga ani Sde^ ’ 

plannS’aStSaa fPr conduct of future 

of ds’^dLtr^r^?' attended full tlc« by 73 senior representatives 

5 district offices, 11 division offices, the Office of the Chief 

There^w?r’^!%^?'^ of Engineers for Rivers and Harbors. 

participation by representatives of the Deoart- 
iSerior Commerce, Health, Education and Welfare, and 

Interior, the Bureau of the Budget, the Federal Power Commission 

^he Secretary of’ 

Fno- A Erosion Board, and the Office of the Chief of 

Engineers. A roster of those participating Is given In an appe^lic. 

partlcipants““At'’S‘r''-°” '>3' 

pS j ^ seminar each paper was summarized by the author 

each L participants. The entire range of subjects Lve^e^ 

profirfrirthf''r''^^H sessions as shown in the 

program m the appendix. 

P^pe^s, With minor revisions in some cases, are 
produced herein for the information of those concerned with river 
asm planning. While the statements in these papers reflect 
generally the practices of the authors' organizations, the papers 
were prepared as individual contributions for the purpose of stimu- 
theSo^^r‘''"®^'’°“ and analysis of river basin planning problems and 

regarded as official statements of policy or 
practice of the agencies with which the authors are affiliated. 

Corns^nfTi^a"® these papers available for general information, the 
Corps of Engineers wishes to express appreciation to the authors and 
others who worked with them. A limited number of copies of the 

the Office, Chief of Engineers, Depart¬ 
ment of the Army, Washington, D. C. > P r 
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River Basin Planning Backp;rnimrl 

Prepared for the Basin Planning Seminar, Ft, Belyoir, 27-31 May 1963 

by 

Eugene W. Weber, Deputy Director of Civil Works for Policy ' 

Office of the Chief of Engineers^ Washington 25^ C. 

of resource planning in the United States is a story 

of periodic adaptation to the demands for use of water by a growing population 

activity. It is characterized first! by ^ry Lrly 
recognition of the multiple-use possibilities of water projects and of the 
nter-relationship of the water and land resources within river basins and 
second, by consistently belated and partial action to adopt policies and 
practices recognized as. desirable. Even with the, intensive thought and effort 
thl^^pR^ f ^ Since World War II and the encouraging developments of 

the last few years, we still lack a coordinated policy and a definite program 
for sound river basin planning. ^ program 

Schad's paper on "Perspective on National Water Resources Planning"<l) 
contains excellent discussion and documentation of the development of planning 
practices, particularly from a policy and procedural standpoint. Additional ^ 
comment and references, covering some technical aspects and experiences in 

"SverB^R*^ co^^ntry are given in the recent Weber-Hufschmidt paper, 

V r asm Planning m the U. S,," prepared for the February 1963 U. N. 
conference on the Aplication of Science and Technology for the Benefit of 
the Less Developed Areas.C ) Sources for detailed study of many of the mile- 

tone events referred to in this statement may be found in the documentation 
of these two papers^ 

In the 1800*s national water planning was principally for navigation 
purposes until the formation in 1879 of the Mississippi River Commission with 
tb! ^ssion of navigation and flood control. Finally, in 1908, President 
Theodore Roosevelt s Inland Waterways Commission recognized the need for com¬ 
prehensive plans which "...should consider and include all the uses to which 
s r^ms may be put..." But action to permit realization of this need was 
aestlned to be slow in coming and piecemeal in character. 

The "308" surveys authorized in 1927 were the most constructive single 

M standpoint of multiple-purpcs e basin-wide planning 

needs. Much of the water resource development of recent years has been facili¬ 
tated because of the availability of the general plans formulated in the 308 
reports. At that time, however, policies for Federal participation in develop- 
mant for many purposes were poorly defined and standards for formulating and 
evaluating projects were inadequate. 


iP fNational Water Resources Planning . Proceedings 

Am. Soc. of Civil Engineers, Yol. 88, No. Hy4, July, 1962.- 

n? ^ M. M., River Basin Planning in the U. S. . 

Snt Resources, Energy, Water and River Basin Develop¬ 

ment, U, S. Govt Printing Office, 1962. 
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During the 1930's» the Congreas authorized comprehensive planning for 
all of the nation's rivers, but in 1943 refused to continue to support the 
efforts of the National Resources Planning Board to follow up on the pre¬ 
liminary plans which had been drawn up by that time. 

Meanwhile, Congress had provided a few more pieces of a possible totol 
framework of water policy by enacting the Plo^ Control Acts of 1936, 193 
and 1944. Under this legislation planning and development be<^ame slightly 
more multi-purpose and was often basin-wide. This era was the real beginn ng 
of inter-agency action on water planning. 

After World War II, intensive policy formulation activities were carried 
out under two Hoover Commissions and two Presidential Water Policy Com^ssions 
but very little official water policy action resulted from these efforts 
though they helped to crystallize Federal agency polj-cies and practices in 
many respects. Of greater practical effect in the 1950 s was the completion 
of the Federal Inter-agency report on "Proposed Practices for Economic 
Analysis of River Basin Projects" which, though never formally agreed to by 
the agencies, was nevertheless put into practice, at least in part, by most 
agencies concerned and brought about considerable improvement in the fo^- 
lation and evaluation of water plans. Congress got into the PoJJ'^y » 

act also with the Jones Public Works subcommittee reports in 1952 but no 
specific legislative action was taken on the basis of the findings in these 

reports. 

In the fifties also, there were undertaken the first of several ^peri- 
ments in comprehensive basin-wide planning on an inter-agency basis. The 
Arkansas-White-Red effort has been evaluated by Fox and Picken V / as a 
"time consuming, cumbersome and costly process" which failed to pro uce co¬ 
ordinated plans largely because of a lack of definite objectives and policies 
applicable alike to all participating agencies. The New England-New York 
inter-agency effort was similarly handicapped. 

The recent reports of the Texas and S. E. Study Commissions appear to 
reflect, to a degree at least, the most recent improvements in placing 
philosophy but it remains to be seen whether the framework plans they present 
are worth their cost in time and manpower. 

The most acceptable basin-wide plans to date appear to be the current 
Delaware and fttoraac reports which are based on better economic base studies, 
plan formulation procedures and inter-agency cooperation than any basin-wide 
reports to date. Furthermore, these reports not only outline a general 
solution for long range problems but recommend authorization of the specific 
projects needed for the next decade or two. 


(3) Fox, Irving K. and Ficken, Isabel, The Upstream-Downs tream Controversy 
in the Axkansas-Whlte-Red Basins Survey , Inter-University Case Program, 

IGF Case Series No. 55, University of Alabama Press, 1960. 
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"« ‘='»“l«ent water policy 

addition of a few more nieces of inter-agency planning, and the 

set in 1960 for roni^ Pieces of policy legislation, the stage seemed to be 

gested by the Inland Waterways cSLSJ ^908 aSV^ny orters^fver^since. 

“rllari'LS:?”' projeita'^^rj'^j:; 

water planning*^ln the fom of th^ effective steps towards proper national 

Hatlon^l SS l:sSS^cL°“ Sls^epSr wUhTt. ™ 

water needs of the next few decadesr^^s pJtlLTu^SSll^n?^ 

z: t 

riHl?SBS“S 

1962"^SMoi^J^^^^*'^! President proposed a ‘Vater Kesources Planning Act of 
Wsfarsm ^ the Senate as S. 2246 and in the Cse aV ^ 

of four Secretaries; authorl^°for PrLld»“a fppolntoS S^M^ers^X'^ 
Conwlsslons and a prograc of financial aid to StaSs for tasta 

.t“hl“^h J^p^sJa^nt^^^^Sss^l P^a«l“ tL^ Id^ro/h.'rc°i“^“ 

ir.^o^ proposed amendments which have been incorporated 

SeLt: llTTluT/-^T^r introd^ceri^r 

not Identical. Ihe position of Executlie irLchagSclL“n Se wf, 

has not yet been formulated nor have hearings been held. The oLsIbllitl^ 
Sffwf^f. 'ype during this session of Cong^S Le 

SaSS data. »'“'=» ■='>”-hts aXcolltL 

terrPr“siSrr»ts^i 
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for uniform application by all agencies. As you know these were formulated 
by an Interdepartmental Staff Committee, reviewed by others than the four 
constituent Departments, recommended by the four Secretaries jointly, and 
approved by the President on 15 May 1962. With the approval of the new 
standards, which were printed in S. Doc. 97, Budget Circular No. A-47 of 
31 December 1952 was rescinded and the President requested the four Secre¬ 
taries to continue studies to develop recommendations on cost allocation, 
cost sharing and reimbursement policies which were not covered in the new 
standards. On 31 May 1962 the President reiterated this request and asked 
for special attention to standards for recreation benefit evaluation and 
for flood protection cost sharing. Good progress has been made on recreation 
benefits and formal action may be possible within a few weeks or months. 

There is reasonable agreement on possible minor variations from current flood 
protection cost sharing principles but because of the liklihood of Congressional 
reluctance to legislate any change, it is not clear whether recommendations on 
this subject will be forthcoming in the near future. 

On cost allocation, there has been considerable discussion but slow 
progress though recently there are indications that the effect of application 
of the new standards to the cost allocation process may eliminate some of the 
differences of opinion concerning present allocation practices that have pre¬ 
vented formal inter-agency recommendations on this subject. 

On cost sharing and reimbursement, there has been progress only in 
limited areas such as for flood protection and on possible user charges for 
recreation. On the latter subject, cognizance should be taken of the forma¬ 
tion by Executive Order 11017, 27 April 1962 of a Recreation Advisory Council, 
consisting of the Secretaries of the Interior, Agriculture, Defense; Health, 
Education and Welfare, and the Administrator of the Housing and Home Finance 
Agency; the establishment of a Bureau of Outdoor Recreation in the Department 
of Interior, with a mission to coordinate Federal recreation activities and 
serve as a staff to the Recreation Advisory Council; and the legislative 
proposals for a Land and Water Conservation Fund introduced in Congress this 
year as S. 859 and H. R, 3846. The Senate bill has been reported out of 
Committee favorably and the House version is currently under active consider¬ 
ation by the Committee on Interior and Insular Affairs, Among other things 
this legislation would provide for auto stickers for access to Federal 
recreation facilities Including Corps of Engineers' reservoirs. 

Insofar as river basin planning is concerned, the new standards are 
particularly significant in four wayst 

First, they provide a common basis binding upon each agency concerned 
with application of the standards. The possible differences among agencies 
are narrowed to differences of interpretation and practice rather than to 
differences in fundamental principle. It is hoped that through coordination 
of detailed agency manuals, regulations, etc,, even the possible differences 
of interpretation and application can be eliminated or at least reduced. The 
area of secondary benefits is one which requires special attention in this 
respect. 
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Second, the standards stress a long-range viewpoint, careful deline¬ 
ation of future needs for water and equal consideration of all needs when 
^•^^lyzing the physical possibilities for meeting such needs. No function or 
purpose is arbitrarily placed in a secondairy or incidental role insofar as 
plan formulation is concerned as, for example, recreation was under Budget 
Circular A-47 and water supply was until the legislation of recent years. 

Third, plan formulation and evaluation are to follow precise princi¬ 
ples based initially on tangible values with departures from optimization in 
monetary terms clearly outlined when intangibles are given weight. 

Fourth, they call for outlining alternative solutions for consider¬ 
ation of higher authorities when factors involving judgment on objectives, 
policies, intangibles, etc,, may warrant departures from optimal solutions on 
a monetary basis. 

These new standards, together with recent developments such as the Water 
Pollution Control Act Amendments of 1961 relating to storage for stream flow 
regulation for water quality control, the water supply legislation of 1960, 
the Fish and Wildlife Coordination Act of 1958, and the general recognition 
by the Executive and Legislative Branches of the need for basin-wide, multiple 
purpose planning have removed many if not most of the constraints in laws and 
administrative regulations that have precluded or at least inhibited the 
preparation of fully comprehensive plans for the nation's river basins. We 
still do not have a precisely definitive body of law and principle capable 
of uniform Interpretation and application by all concerned, but we do have 
so many significant positive actions favorable to effective planning and so 
much elimination of constraints to good planning that we must now demonstrate 
that we can produce plans that will meet obviously emerging needs before we 
can expect the public, the Congress and the President to support further 
improvement of the basic ground rules. We must do this promptly and with 
minimum cost or we may expect a reaction and a withdrawal of approval and 
acceptance of some of the enlightened policies and practices of these last 
few years. 

What have we done on basin planning since the 1961 turning point? 

First, within the Corps of Engineers, we have given sustained emphasis 
to basin planning activities on all fronts. For the convenience of seminar 
participants and of field personnel who may use the seminar proceedings later, 
there is attached to this statement a list of the more significant Corps of 
Engineers' actions from mid-1961 to early 1963. Beginning with a letter of 
23 Jxme 1961 from the Chief of Engineers to Division Engineers emphasizing 
a broadened perspective for water resources planning, these recent actions 
were designed to reorient Corps of Engineers* planning policies and organi¬ 
zation to enable the Corps to contribute most effectively to the goal of 
earliest possible completion of up-to-date, adequate, comprehensive plans 
for all of the nation's river basins. When the Director of the Budget, on 
4 June 1962, requested the four Secretaries to consider what could be done to 
move towards the goal of completing river basin'plans by 1970, the Corps was 
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in a position to suggest that, pending possible establishment of river basin 
commissions as proposed by the President, comprehensive, inter-agency basin 
planning could proceed along lines of the recent Delaware Basin studies 
Using a tentative schedule of proposed comprehensive studies for s^ 150 major 
basins and sub-basins at an estimated cost of $175 million pre^red the 
Corps, the Interdepartmental Staff Committee undertook to coordinate t^ 
planning programs of Interior, Army, Agriculture and lEW for fiscal 1964. 

The interdepartmental group took cognizance of agency plans for comprehensive 
planning efforts beyond the amount that would be done by those agencies with 
funds to be transferred from Corps’ appropriations. An allowance for this pur¬ 
pose on the order of $50 to $60 million had been made in the tentative Corps 
Ltimate of $175 million, based on experience in the Delaware and Potomac 
studies. The interdepartmental estimate, which was submitted to the Budget 
by the four Secretaries on 27 November 1962, indicated that the cost of 
completing comprehensive plans for all of the nation's rivers would be on the 
order of $400 million. As will be discussed more fully by General Penney 
under "Recent Developments", these estimates of ultimate total cost for nation¬ 
wide comprehensive planning have caused considerable concern during the con¬ 
sideration of the 1964 budget by the committees of the Congress. 


Several changes in organization have been made recently that are of 
sigxiificsiic6 to our bftsixi plaimiiig 6fforts. 

In recognition of the increasing complexity of our Civil Works mission, 
two additional Deputy Directors of Civil Works have been named to permit more 
top level attention to formulation of policies, coordination with other agencies 
and guidance in comprehensive basin planning. 

The Planning Division of Civil Works is being expanded to increase the 
ability of OCE personnel to work more closely and more frequently with the 
field offices on planning, particularly on economic aspects and from beginning 
to end of each major comprehensive planning effort. 


In field offices, basin planning branches are being established and an 
Assistant Chief for Planning set up in the Engineering Division. Planning 
personnel are being added, particularly in special skills, as appropriate to 
the work load and availability of funds. 

In view of the scarcity of planning personnel, the growing demand and 
the need for special skills, we are seeking to support basin planning efforts 
through education and training in several ways. 

Within the Corps, a two-hour seminar on water resource planning has been 
held weekly at the River and Harbor Board during the last year, a Corps-wide 
meeting on basin planning was held in Dallas in February, 1962, and a number 
of other special conferences have been held culminating in this seminar. In 
addition, increased emphasis on planning has been given in our regular Junior 
Engineer Training program. 
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North. Central Division supervised a concept contract with the University 
Minnesota to formulate an intensive 8 -week course exclusively for Corps* 
plaimlng personnel. Though Minnesota cannot start such a course this summer 
as had been hoped, the concept formulation work is being used to try to get 
a course started at the University of Illinois. 

Meanwhile, the University of Kansas is considering establishing an 
intensive 8 -week course in water planning which would be open to all comers. 
Also, inter-disciplinary seminars, graduate courses and other arrangements 
for education and training in water resource planning are springing to life at 
several universities around the nation. We are cooperating with several and 
plan to participate regularly through the Army Fellowship procedure and direct 
detail of planning personnel for resident graduate study. 

Field offices have utilized many forms of improving education and training 
of existing and prospective planning personnel. During the coming year we 
hope to obtain more information on this subject both within and outside the 
Corps and to organize our Corps-wide participation for maximum effectiveness. 

In research, we have continued to support the Harvard Water Program and 
through consultation with several schools have outlined several specific 
research projects related to planning but unfortunately our 1964 budget does 
not provide for expansion of effort along these lines. 

In summary, the background and developments outlined above show that, 
after many years of slowly developing recognition of the need for multiple- 
purpose, basin-wide planning and piecemeal accumulation of most of the 
necessary legislation and administrative policy to make such planning possible, 
it is now essential that the Corps adapt its policies, practice and personnel 
to take a leading part in a realistic program of basin-wide planning. The 
events of the last few years have set into motion many basic steps in the 
right direction. Whether we will now move off in that direction at a crawl, 
a walk or a fast trot depends more on the reaction of the Congress and others 
than on our willingness and ability to do the job. We will hear more about 
this under "Recent Developments" next on the program. Nevertheless, at what¬ 
ever rate we are asked or permitted to prepare basin plans or whatever n^ung 
is given to the plans we are asked to prepare, the principles of planning that 
will be discussed at this seminar will be applicable. 


Attachment - List of Corps' Actions pertaining to Basin Planning. 
8 and 9 .) 


(Pages 
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List of Corps * actions pertaining to basin planning . 


1. Letter of 23 June 1961 from Chief to all Division Engineers 
putting emphasis on broadened perspective for water resources planning. 

2. Letter of 17 July 1961 from the Director of Civil Works to all 
Division Engineers setting a %, percent economic growth goal as a basis 

of projections used in planning for comprehensive development of multiple- 
purpose river basin plans, 

3. Letter of 17 July 1961 from Chief to all Division Engineers re¬ 
questing that basin plans be formalized, reviewed and updated. 

4. Conference in OCE during week of 7-11 August 1961 attended by 
representatives of division offices at which time matters pertaining to 
preparation of basin plans were among subjects considered in detail. 

5 . Letter of 28 August 1961 from the Director of Civil Works to all 
Division Engineers requesting submission of river basin plans in brief 
report form to reach OCE not later than 1 October 1961. Reports on plans 
for some 200 basins were received in response. 

6 . Letter of 19 December 1961 from the Director of Civil Works to 
all Division Engineers requesting that the Division Engineer desigMte 
a member of his planning and reports staff to be responsible for river 
basin planning in the Division and scheduling a conference in SWD on 
River Basin Planning. 

7. Conference in SWD on 1-2 February 1962 attended by representatives 
of Planning and Reports Branch of Division offices at which comprehensive 
basin planning concepts and techniques were considered in detail. 

8 . Letter of 14 May 1962 from the Director of Civil Works to all 
Division Engineers requesting Division staffing and funding requirements 
to accomplish basin planning and Division need for and estimated cost of 
economic base studies during FT 1963, 1964 and 1965; and requesting that 
inclosed copy of ASA (FM) Memo of 13 April 1962 to the Chief urging _ 
continued emphasis on comprehensive and integrated river basin planning 
be brought to attention of all personnel engaged in planning and report 

work. 


9. Letter of 4 June 1962 from the Director of the Budget to the 
Secretary of the Army (also to Secretaries of Agriculture, Interior and 
Health, Education and Welfare) calling attention to the Administration s 
goal of developing by 1970 comprehensive plans for all of the Nation s 
major river basins, suggesting that no opportunities to move toward t^t 
goal be lost and specifically suggesting a review of basin planning efforts 
assignment of priorities and coordination of planning budgets. 
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10. Letter of 11 June 1962 from Director of Civil Works to all 
Division and District Engineers emphasizing the importance of compre¬ 
hensive planning in the programming for long-range and comprehensive water 
resource development. 

11. Letter of 15 June 1962 from OCE to Division and District Engi¬ 
neers transmitting for Corps' use, the new "Policies, Standards and Pro¬ 
cedures in the Formulation, Evaluation, and Review of Plans for Use and 
Development of Water and Related Land Resources." (S. Doc. No. 97.) 

12. Letters of 15 June 1962 from ASA (FM) to Secretaries of Agri¬ 
culture, Interior and Health, Education and Welfare suggesting that each 
of the four Secretaries designate a representative to carry out the 
suggestions of the Budget Director and calling for a meeting of the 
designated representatives on June 25, 1962. 

13. Letter of 2 July 1962 from the Director of Civil Works to all 
Division Engineers requesting that cost and scheduling infoimiation be 
prepared as a basis for a preliminary summary study schedule to indicate 
the general magnitude of the task of meeting the Administration's 1970 
planning goal and calling for Division planning chiefs to bring the data 
to OCE during the last week of August 1962. 

14. Series of conferences in OCE during the period 30 July - 9 August 
1962 attended by Division planning chiefs at which the Division programs 
for basin planning were reviewed and correlated. 

15. Corps of Engineers' tentative overall program of basin planning 
dated October 1962 developed from data submitted by Divisions. 

16. Letter of 27 November 1962 from four Secretaries, who would 
comprise the proposed Water Resources Council, to Mr. Bell transmitting 
coordinated budget for FY 64 water resource planning program. 

17. Letter of 28 January 1963 from the Chief of Engineers to all 
Division Engineers relative to the establishment of an organization for 
river basin planning and inclosing charts of Division and District situa¬ 
tions for use as guides in establishing basin planning organizations in 
those offices. 

18. Letter of 5 March 1963 from OCE to Division Engineers transmitting 
agenda for basin planning conference on 14-15 March 1963. 


COMPREHENSIVE BASIN PIAMNING, BECENT DEVElflPMENTS 

by 

Brig. General Howard W. Penney 
Deputy Director of Civil Works for Comprehensive Planning, 
Office of the Chief of Engineers, Washington 25, D. C. 


The most significant recent developments concern costs of com¬ 
prehensive plans. On 15 March 1963, the Chairman of the Subcommittee 
on Public Works of the Senate Appropriations Committee wrote the 
Director of the Bureau of the Budget expressing concern with the 
cost of comprehensive studies budgeted by the Departments for Fiscal 
Year 1964 (pages 13 and 14). This was later reflected generally in 
appropriations hearings in both the Senate and House for all four 
Departments. The letter stated that it would appear that with full 
use of all the agencies that have been engaged in this field over the 
years, together with a realization that of necessity our concept of 
the needs 50 to 100 years from now is so sketchy, a high degree of 
refinement in each individual phase of comprehensive studies would 
be unjustified. It suggested that the Budget Bureau staff review 
with the agencies with a view to developing a more realistic approach 
to formulation of basin plans. The Bureau of the Budget then advised 
each department that the questions posed by that letter underscored 
the need for a careful review of each agency of the planning concepts 
that guide its basin planning effort (page 15). The Bureau also sent 
a partial response to Senator Ellender on 23 April 1963 (pages 16 to 
21 ). 


The Corps at this time developed a concept for review of types, 
scope and cost of the comprehensive basin studies (pages 22 to 24). 
The purpose was to reassess the extent and degree of refinement 
really needed in comprehensive studies. The concept incorporated 
into the draft an interdepartmental recommendation to BOB for reply 
to the Appropriations Subcommittee's letter, and was used to defend 
the budget requests at our appropriations hearings (also, see Budget 
memo of 7 May 1963, pages 25 6e 26). 

This concept has an important impact on considerations of this 
seminar. We propose to use it as a template in reviewing plans of 
survey and costs of comprehensive studies. 

Our concept is that: 

a. Full use must be made of existing data, studies and 

pIans. 

b. Framework plans will be 'limited to those several major 
river basins in which the contribution from and control of the 
tributaries exert a major influence on the problems and solutions 

on the main stem, and to those geographic areas where the economic 
growth and water resource potentials are closely related. Existing 
plans will not be duplicated but will be updated as required, 

c. The scope of framework comprehensive plans will be 
general and broad. They will be limited to an economic base study 
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which projects the needs; to hydrologic studies and projected 
related land resource availability which establish objectives for 
meeting those needs in terms of regulation, control and use of the 
water and related land resources; and, as a maximum, to formulation 
of a general plan of development. 

d. For the rest of the nation, we conceive that com¬ 
prehensive planning will be on an individual river or tributary 
basin basis, as the requirements of the region require. 

e. Comprehensive individual river or tributary basin 
plans should provide (1) a sound basis for necessary current and 
near-future action programs, including construction and (2) an 
appraisal of longer-range water and related land resource develop¬ 
ment needs as a general guide to future planning and action pro¬ 
grams, including construction. In order to accomplish these ob¬ 
jectives in an orderly and efficient manner, these individual 
basin plans must (1) identify the general nature and scope of water 
resource development needs for the future, confining planning 
studies to the minimum level necessary to meet these requirements; 
(2) define and eval\jate the projects for which Federal authorization 
will be required to permit necessary construction to be initiated 

in the next 10 to 15 years in sufficient detail to comprise a 
basis for authorization; and (3) identify the general nature and 
scope of the parts of the plan which should be undertaken under 
non-Federal or other Federal programs, limiting study detail to 
the minimum necessary to inaiure proper balance.' 

f. Project planning will continue to be carried out as 
directed by Congress. We recognize that there will continue to be 
individual project reports and some urgent projects that require 
interim reports to comprehensive studies. 

g. Studies will rigidly adhere to the principle of being 
terminated at such a point as it becomes apparent that further 
study would not produce justifiable improvements. 

h. Funding of studies for cooperating agencies will, 
similarly, be terminated at this point. 

i. We propose to have a few people in each Division 
whose principal function will be sub-basin comprehensive planning 
and preparation or updating of existing framework comprehensive 
plans. 

Last week representatives of the four departments agreed on 
a draft of reply to Senator Ellender's letter and presented it to 
the Bureau of the Budget which has it under consideration (page 27 
to 31). The draft reflects the substance of the Corps concept. 

A copy of it is attached which I commend to your careful attention. 
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We plan to issue from the Office of the Chief of Engineers next 
week instructions which require plans of survey and cost estimates 
for comprehensive studies which conform to the specific objectives 
and limitations of scope and refinement as set forth in that draft. 
It is also contemplated that the departments will issue joint 
instructions to implement the coordination of budget estimates for 
comprehensive studies for Fiscal Year 1965. 

Last Thursday and Friday, some of us from the Office of the 
Chief of Engineers went to Louisville to review the Wabash compre¬ 
hensive study based on the revised concept. The Corps intends to 
review in the field with the Divisions and Districts concerned 
the plans of survey and cost estimates for the 25 comprehensive 
studies in the Fiscal Year 1964 budget by October, based on the 
concept we have developed with the other three departments. 

In summary, we contemplate: 

a. Reduction in coverage of framework coiqprehensive 

plans. 


b. Reduction in refinement of plans for individual river 
basin comprehensive plans confining them to: 

(1) An appraisal only of long-range needs and 

solutions. 

(2) Survey scope detail only for projects to be 
initiated in the next 10 to 15 years. 

c. Review of cost estimates for the comprehensive studies 
we have budgeted for using this revised concept as a basis. 
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UNITED STATES SENATE 


Conmlttee on Appropriations 
March 15, 1963 


The Honorable Kermlt Gordon, Director 
Bureau of the Budget 
Washington 25, D. C. 

My dear Mr. Gordon: 

In your letter of February 6, 1963, you state that you have given 
specific attention to the coordination of the estimates for water 
research and survey funds of the four principal Departments engaged In 
this field. Also, the Budget Message this year states that major 
emphasis is being given within the Federal Government to coordinated 
planning of river basin development and research on water resources. 
Reference is also made to the President's Message on Natvmal Resources 
of February 23, 1961, in which It was asserted that the Administration 
accepted the goal set by the Senate Select Committee on Water Resources 
that comprehensive plans be developed by 1970 for all major basins of 
the Nation. 

Within the Executive Branch of the Government, unquestionably the 
Bureau of the Budget from the standpoint of the cost of undertaking 
the program Is the logical organization to review the guide lines 
established for coordination of the activities of the Federal agencies 
engaged in the field of wat#“r resource development and planning to 
assure that the objectives would be accomplished in the most economical 
and effective manner. We are confident that practically everyone with 
experience in this field recognizes the desirability of comprehensive 
planning. It is only in the implementation of that concept that 
differences of opinion may arise, 

A partial examination of the increased co§t of certain comprehen¬ 
sive studies programmed in fiscal years 1963 ansi 1964 tends to focus 
our attention on the impact that this new concept could have on the 
fiscal requirements for general Investigations in future years. It 
would appear that with full utilization of all the available Government 
agencies that have been engaged in this field over the years, together 
with a realization that of necessity our concept of the needs of the 
various bains of the country fifty to one hundred years from now is 
so sketchy, a high degree of refinement in each individual phase of a 
comprehensive study would be unjustified. 

In view of the above, and since it is our understanding that the 
Bureau has not approved the overall cost estimates for these comprehen¬ 
sive studies, it may be that you will want to have members of your 
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Tht Honorabla Kcrmlt Gordon 
March 15, 1963 
Page 2 


staff review with the responsible agencies the 
their portions of these studies with a view to 

realistic approach to the formulation of river basin Pl“* Jo the 
degree of refinement necessary in the various portions of 
comprising the overall plan or framewoikj as well as the sultablli^ 
of Lrrently available information for the development of these plans. 


In the meantime, in order that the appropriate subcommittees can 
explore the various facets of this problem, it is requested that you 
furnish the undersigned a listing by Departments of the various 
agencies engaged in these comprehensive studies. It is desired that 
you furnish the following information for each entry» Agency, 
appropriation title, appropriation fiscal year 1963, budget fiscal year 
1964, including 1964 budget allowance to specific basins where available, 
amount of 1964 budget required for comprehensive studies, total 
estimated cost of agency’s share of comprehensive studies, amount 
appropriated to date, and remarks. Include under remarks the extent to 
which the estimate of the agency has been approved. 


In view of the fact that hearings are currently under way in the 
House, it would be appreciated if the tabular information requested 
could be furnished at the earliest possible date. 


Very elncerely yours. 


/s/ Allen J. Ellender 

Allen J. Ellender, Chairman 
Subcommittee on Public Works 


14 


EXECUTIVE OFFICE OF THE PRESIDENT 


BUREAU OF THE BUDGET 
Washington 25, D. C. 

April 10, 1963 


MEMORANDUM FOR HONORABLE CYRUS R. VANCE 
Secretary of the Army 

Subject: River basin planning studies 


Attached Is a copy of a letter to the Btireau of the Budget from 
Senator Ellender raising general questions concerning the costs of 
undertaking comprehensive river basin studies and requesting spe¬ 
cific budgetary Information on such studies now underway or planned 
for 1964. Members of the Bureau of the Budget staff have already 
Informally asked representatives of your Department to gather spe¬ 
cific Information requested regarding the studies conducted by the 
Corps of Engineers so that It may be forwarded as soon as possible. 

The questions posed by Senator Ellender underscore the need for a 
careful review by each agency of the planning concepts that guide 
Its basin planning effort and of the fiscal Impact of alternative 
concepts. Such a review would undoubtedly Involve Important Issues 
of the role of future planning efforts In Individual agency programs 
for long-range water resources development^ In addition to having 
significant bearing on 1965 budget requests. Accordingly, I would 
appreciate your designating a representative who is In a position 
to properly assess such matters and maintain close liaison with the 
Bureau of the Budget during this review process. We will schedule 
an early meeting of the repaesentatlves of the several affected 
agencies with members of ny staff to consider further actions to 
accomplish our mutual objectives. In case there are questions 
concerning this matter, they should be addressed to MT. Carl H. 
Schwartz, Jr., Chief, Resources and Civil Works Division (Code 113, 
Extension 2143). 

I am sending similar memoranda to the Secretaries of Agriculture, 
the Interior, and Health, Education and Welfare. 


Attaduaent 


Deputy Director 
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EXECUTIVE OFFICE OF THE PRESIDENT 

BUREAU OF THE BUDGET 
Washington 25» D. C, 


April 23» 1963 


Honorable Allen J. Ellender 
Chairman, Subcommittee on 
Public Works 

Committee on Appropriations 
United States Senate 
Washington 25, D. C. 

Dear Senator Ellender: 

In response to your letter of March 15, 1963, there is enclosed the 
tabular information you requested on comprehensive river basin surveys. 
This information was supplied to us by the four Departments. 

As part of the information requested, you asked for an indication of 
the extent to which the estimates of the agencies have been approved. 

For each agency the total amount recommended for comprehensive surveys 
in 1964 was approved by the Bureau of the Budget. Within this allowance, 
specific amounts for each basin Included in the 1964 budget were deter¬ 
mined by the agency concerned. As noted in your letter, the total costs 
of the surveys was not approved by the Bureau of the Budget; nor was a 
commitment made to any specific level of funding for future years. 

We agree with the views expressed in your letter of the Importance of 
making best use of currently available data and achieving a proper degree 
of refinement in order that the objectives of comprehensive planning may 
be accomplished in the most economic and effective manner. 

In preparing the 1964 budget, our first aim was to achieve a coordinated 
schedule directed toward attainment of the planning goals of the Senate 
Select Committee on Water Resoinrces. The coordinated schedule embraced 
not only the river basin planning efforts of the major construction 
agencies, but the related programs of the Public Health Service for 
pollution abatement and of the Department of Agriculture for upstream 
watershed development. Since preparation of the 1964 budget, further 
work has been done to delineate working relationships among the agencies 
and to reassess agency organizational arrelements for planning. Such 
work will necessarily continue dtirlng early phases of the various planned 
surveys, 

Following receipt of your letter, we formally requested the four Depart¬ 
ments to undertake a thorough review of the planning procedures and 
concepts which shape their survey programs. We have arranged to meet 
.with representatives of the Departments to initiate such action. Budget 
Bureau staff will maintain close liaison with the Departments during the 

course of these reviews, and we shall advise you of the conclusions 
reached. 


16 



We appreciate your conetructlva auggaatlona on theie nattera. If w« can 
be of further aaalatance while the revlewi outlined above are being 
undertakenf pleaee let ui know. 


Sincerely» 


/a/ Elmer Staata 

Deputy Dlreetir 


Encloaures -4 


cc t DO Recorda 
Dlr/Chron, 

Deputy Dir, 

Mr. Schwartz 

Mr. Warner-Mr. Johanaon 

Mr. l^aus 

Labor-Welfare Dlvlalon 
Mr. Barry 


RCWiRDTeeters/JMJohanaonilg 4-23-63 
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DEPARTMENT OF THE ARHT 
COMPREHENSIVE RIVER BASIN SURVEYS 
(In thouimndf of dollar!) 


Agency: Corps of Engineers 


Appropriation title: General Investigations 

Appropriations 

Through 

Budget 

Request 

Balance 

to 

Total 

Estlmatea 

Basin 

Big Black River, Miss. .. 

FY 1962 

FY 

1963 

1964 

Complete 

Cost 

0 


(10) 1/ 

25 

120 

145 

Big Muddy River, Ill. 

199 2/ 


60 3/ 

115 

225 

400 

Brasos River, Tex. 

75 2/ 


140 4/ 

200 

950 

1,290 4/ 

Colorado River, Tex.. 

Connecticut River, Conn., 

376 


203 

215 

75 

869 _5/ 

Mass., Vt., & N.H. .. 

0 


100 

250 

1,850 

2,200 

Fox River, Wise. 

46 2/ 


35 3/ 

75 

153 

263 

Genessee River, N.Y, & Pa. ... 

30 2/ 


100 -3/ 

150 

330 

580 

Grand River, Mich. 

Kanawha River, W.Va., Va., and 

192 2/ 


100 

200 

1,200 

1,500 

N.C. .. 

0 


200 

150 

2,250 

2,600 

Missouri River Basin . 

0 


0 

250 

3,675 

3,925 

Neches River, Tex. .. 

(162) 2/ 


75 3/ 

110 

225 

410 

Ohio River Basin Review .. 

1,956 


500 

870 

974 

4,300 

Pascagoula River, Miss.. 

(39)2/ 


100 

150 

250 

500 

Pearl River, Miss. .1 . 

0 


25 3/ 

100 

775 

900 

Puget Sound Area, Wash. ...... 

Red River below Denison Dam, 

0 


0 

150 

1,450 

1,600 

la., Ark., Okla., & Tex. .... 

no 2/ 


300 

250 

1,400 

1,950 

Sabine River, Tex.. 

146 2/ 


95 3/ 

115 

275 

485 

St. Francis River, Ark, 6e Mo. 

0 


0 

25 

125 

150 

St. John River, Mo. 

0 


15 3/ 

85 

700 

800 

St. Joseph River, Mich, h Ind. 
Susquehanna River, N.Y. & Pa., 

0 


5 3/ 

100 

271 

376 

& Md... 

374 2/ 


300 

330 

3,082 

3,712 

Upper Mississippi River Basin. 

0 "" 


200 

325 

3,450 

3,975 

Wabash River, Ind. & Ill. 

334 2/ 


200 3/ 

250 

3,175 

3,625 

White River, Ark, & Mo. 

37 2/ 


100 “ 

250 

1,650 

2,000 

Willamette River, Orfeg.. 

0 "" 


100 

350 

1.550 

2.000 

Total 

2,332 

2 

,953 

5,090 

30,180 

40,555 


\l Provided in FY 1963 from fund* for coordination with other agencies and excluded 
from total estimated cost. 

2! Navigation or flood control study funds provided prior to FY 1963 and excluded 
from total estimated cost. 

3/ FY 1963 flood control study funds included in total estimated cost. 

4/ Includes $40 thwsadd appropriated in FY 1963 for interim report on Plainvlcw, 
Texas. 

Estimated cost excludes $447 thousand previously provided from navigation and 
flood control study funds. 
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DEPARTMENT OF HEALTH, EDUCATIOt^ AMD WELFARE 
CCMPREHENSIVE RIVER BASIN SURVEYS 
(In thouinndi of dollnra) 


Agency: Public Health Service 

Appropriation title: Water aupply and water pollution control 


Appronrlatlone Budget Balance Total 

Through Requeet to Estimated 

FY 1962 FY 1963 1964 Complete 1/ Cost 1/ 

Arkansas-Red River ... 1,526 361 0 0 1,900 

Chesapeake Bay - 

Susquehanna. 90 250 900 3,000 4,200 

Columbia River ....... 288 236 400 1,500 2,400 

Great Lakes-Illlnols 

River.. 2,000 3,180 2,785 5,400 13,400 

Delaware River. 55 150 310 900 1,400 

Upper Ohio River ..... 0 100 500 2,200 2,800 

Lower Missouri River . 0 0 100 2,900 3,000 

New England Rivers ... 0 0 150 4,400 4,500 

Southeastern Rivers .. 0 0 200 3,600 3,800 

Trl-State Metropolitan 
Area (N.Y., N.J.'* 

Conn.) . 0 0 400 11,600 12,000 

Colorado River. 919 511 511 1.600 3.500 


4,878 4,788 6,256 37,100 52,900 

J./ Rounded to nearest $100 thousand. 


4/23/63 
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department of the interior 

COMPREHENSIVE RIVER BASIN SURVEYS 
(in thouiandi of dolltro) 


Agency t Bureau of Re 
Appropriation titles 

iMlB 

Puget Sound Baiin» 

Wash. .. 

Willamette Baeln^ 

Ore* .. 

Colorado River Baein 
Texas Basins Project 
(overall plan) 
Missouri River Basin 
Alaska .. 


incral Investigations 


Balance 

Total 

Coat 



to 

Estimated 

Through 

FY 1962 

FY 1963 2/ 

FY 1964 2/ 

CoKolate 

Coat 

0 

0 

68 

192 

260 

o 

0 

156 

841 

1,000 

J 

0 

0 

425 

3,192 

3,617 1/ 

4,691 

458 

106 

0 

5,255 ” 

0 

0 

522 

4,300 

4,822 1/ 

_^ 

235 

523 

1.842 

2,697 " 

4,791 

693 

1,800 

10,367 

17,651 


1/ Excludes costs for planning and general baain coordination activities 
” prior to n 1964 which are not properly part of the comprehensive study. 

2/ Amounts shown for lY 1963 and FY 1964 are on a cost basis and do not 
reflect any assignment of the under financing reflected In the FY 1964 
budget now before the Congress. 


4/23/63 
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DKPARTMENT OF AG31ICULTHRE 

COMPREHENSIVE RIVER BASIN SURVEYS 
(In thouaandn of dollar*) 


Agency: Soil Conservation Service 
Appropriation title: Watershed protection 


Basin 

Appr opr la t ions 

Through 

FY 1962 FY 1963 

Budget 

Request 

1964 

Balance 

to 

Complete 

Total 

Estimated 

Cost 

Tomblgbee and Pearl t. 
Big Black . 

414 

262 

267 

983 

1,926 

Upper Mississippi 

Great Lakes . 

298 

25 

155 

837 

1,315 

Susquehanna •«••••••,« 

0 

87 

149 

810 

1,046 

Willamette •••••••*«•• 

0 

89 

149 

616 

854 

Ohio .. 

0 

129 

248 

1*080 

1,457 

Red. 

0 

92 

174 

1,095 

1,361 

Genesee .. 

0 

72 

112 

86 

270 

Puget Sound 

0 

0 

30 

648 

678 

Colorido.••••••••••••• 

0 

0 

$2 

270 

332 

Missouri ... 

0 

0 

156 

837 

993 

White . 

0 

0 

124 

432 

556 

East Texas Basins .... 

0 

0 

93 

162 

255 

Grand and Fox ........ 

0 

0 

150 

378 

528 

Connecticut ... 

_0 

_0 

267 

848 

1,115 

Total 

712 

756 

2,136 

9,082 

12,686 
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Concept fcr Review of Types, Scope and Cost of ComprehenBIve B asin Plans. 


1, The desirability of cotnprehensive planning is generally recognized, 
Wc realize that the Committees require information with respect to its 
implementation, and particularly with respect to the degree of refinement 

of studies intended, 

2, The estimated costs of the comprehensive studies in the ¥Y 64 
b.idget are tentative estimates which are the best that could be made in time 
for the FY 64 budget. The sums requested for FY 64 are for one year only 
and by FY 65 hearings we intend to provide firmer estimates, 

3, The tentative total estimated cost of the Corps comprehensive plan¬ 
ning program is expected to be lower based upon reassessment of the types 
and scope of comprehensive basin plans needed as outlined in the concept in 
paragraph 7, below, 

4, The amounts requested for FY 64 can be effectively utilized for 
the studies, 

5, We still have much to do to firm up our concept in detail. How¬ 
ever, this can be accomplished with the funds requested, and the detail of 
the comprehensive planning is intended to be curtailed in accordance with 
the general concept outlined below, 

6, We recognize that there will continue to be individual project 
reports and some urgent projects that warrant interim reports to comprehen¬ 
sive studies, 

7, Our general concept for review of types, scope and estimated cost 
of comprehensive basin plane is as followst 

a. Full use will be made of existing data, studies and plans. 
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b. Framework comprehensive plans will be limited to those several 
major river basins in which the contribution from and control of the tribu¬ 
taries exert a major Influence on the problems and solutions on the main 
stem and for those geographic areas where the economic growth and water 
resource development potentials are closely Interrelated. Existing plans 
will not be duplicated but will be up-dated as required. 

c. The scope of framework comprehensive plans will be general and 
broad. They will be limited to an economic base study of the major river 
basin which projects the needs; to hydrologic studies and projected related 
land resource availability which establish objectives for meeting those 
needs In terms of regulation^ control and use of the water and related land 
resources; and, as a maximum, to formulation of a general plan of development 
Including major elements which would be required Initially. 

d. For the rest of the Nation, we conceive that framework plans 
will be dispensed with and the comprehensive planning will be on an individual 
river or tributary basin basis as the requirements of the region require and 
Congress directs. There may be a necessity to put together later a form of 
framework plan to pall together all resources, needs and potentials. 

e. Comprehensive individual river or tributary basin plans should 
cover basins generally comparable in size to such basins as the Delaware, 

Pee Dee and Willamette. The objectives of such plans are to provide (1) a 
sound basis for necessary current and near-future action programs, including 
construction and (2) an understanding of longer-range water and related land 
resource development needs as a general guide to future planning and action 
programs, including construction. In order to acconq^lish these objectives 
in an orderly and efficient manner, these individual basin plans must (1) 
identify the general nature and scope of water resource development needs 
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which will be encountered in future perlode, confining planning studlea to 
the minimum level neceaaary to meet theae requlrementa; (2) define and 
evaluate the projecta for which Federal authorlaatlon will b« required to 
permit neceaaary conatruction to be initiated in the next 10 to 15 yeara 
in sufficient detail to compriae a baaia for authorlaatlonj and (3) identify 
the general nature and scope of the parts of the plan which should be under¬ 
taken under non-Federal or other Federal programs to supplement or utillxe 
the projects for which authorization ia sought, limiting study detail to 
the minimum necessary to insure that proper balance has been achieved be¬ 
tween the two typea of projects, 

f. Project planning will continue to be carried out as directed 
by Congress. 

g. Studies will rigidly adhere to the principle of being terminated 
at such a point as it becomes apparent that further study would not produce 
Justifiable Improvements. 

h. Funding of studies for cooperating agencies will, similarly, 
be terminated at this point. 

i. We propose to have a few people in each Division drhose principal 
function will be sub<"basin comprehensive planning and preparation or up-dating 
of existing framework con^rehenaive plans. 
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executive office of the president 

BUREAU OF THE BUDGET 
Waihlngton 25» D. C. 

M*y 7, 1963 


MEMORANDUH FOR BRIGADIER GENERAL HOWARD PENNEY 
Deputy Director of Civil Worka 
for Comprehensive Planning 
Corps of Engineers 

Subjecti Response to Senator Ellender's letter 

The main questions that we believe are raised in Senator Ellender's 
letter of March 15, 1963, which require consideration by each of the 
four agencies prior to a response aret 

1. Degree of refinement 

We take this to mean a clarification of the concept of what kind of 
product is desirable and what effort needs to go into it. For examplet 

a. What are the necessary elements of an economic survey ~ 
what Indexes of future economic growth are required? What sub»basln 
regional breakdown is necessary? 

b. How far ahead should the translation of economic projec¬ 
tions into water needs be attempted! 25 years, 50 years, 100 years? 

c. How much and what type of hydrologic data are needed for 
the purposes of such surveys? 

d. For how far in the future should detailed reccnmnendatlona 
be attempted in the plans? What role does a general appraisal of needs 
and possible solutions play? 

2. Use of currently available data 

What steps can be taken to assure that full use will be made of data 
already gathered and to become available from contemporary activities 
of other agencies? 

3. Fund requirements in future years 
We believe this Includes - 

a. Any downward revisions in total cost estimates that can 
be made based on clarification of comprehensive planning concepts. 


710-215 0 - 63-3 
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b. Ellmlaatlon of duplication on eitlmatad costa» If any, 
batwaan aganclaa In glvan baalna. 

c. Dlffarentiatlon batwaen planning activltias considerad to 
ba an asaantial part of praparation of comprahanaiva plana ganarally 
raaponsiva to Karr Coomlttaa raconmandationa, and thoaa aapacta of 
cartain programs undartakan to achiava furthar but ralatad objactlvaa 
In auch flalds as pollution control, upstraam watarshad davalopmant, 
ate. 

The above information is furniahad as agreed at our maating on Thursday, 
May 2. 


E„ FENTON SHEPARD 


E. Fenton Shepard 
Acting Chief, Resources 
and Civil Works Division 


26 



DRAFT 


5/21/63 


Honorable Allen J. Ellender 
Chairmaa, Subcommittee on 
Public Works 
United States Senate 
Washington 25, D. C. 


Dear Senator Ellender: 

This Is In further response to your letter of March 15, 1963, and re¬ 
flects the results of the review by the four Departments as to the degree 
of refinement necessary in comprehensive river basin surveys, the use of 
currently available data and the JEactors affecting the fund requirements 
in future years. 

As stated in your letter, the desirability of comprehensive planning 
is recognized. In formulating programs for comprehensive water resources 
development, the four Departments have been guided by the recommendation 
of the Senate Select Committee on National Water Resources and the Policies, 
Standards and Procedures approved by the President on May 15, 1962, and 
later published as Senate Document No, 97, 87th Congress, Planning on a 
fully comprehensive basis is dictated also by recent Federal legislation, 
policies and urgent needs calling for such new purposes as provision of 
water supply, water quality control, recreational uses, pumped storage hydro 
power, and fish and wildlife conservation. 

In order to meet the basic objective of providing for the best use, or 
combination of uses, of water and related land resources to meet all fore¬ 
seeable short and long-term needs, comprehensive plans should provide: 

a. An appraisal of longer range water and related land resource 
development needs and potentials as a general guide to future planning and 
action programs, including construction, 

b, A sound basis for necessary current and near future action 
programs, including construction. 

The Departments recognize that refinement of comprehensive plans to 
define in detail longer range needs and their solutions would be unjusti¬ 
fied by the accuracy of the reasoned conclusions which can be drawn re¬ 
garding future development. 
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Honorable Allen J. Ellender 


The Departments further consider that framevork type plans for major 
river basins or groups of basins where regional plans have recently een 
completed would Involve unwarranted duplication. They further ° 

limiting framework comprehensive plans to those several major river ‘’“sins 
in which the contribution from and control of the tributaries a m j 

Influence on the problems and solutions on the main stem and for those 
geographic areas where the economic growth and water resource development 
potentials are closely interrelated. The scope of the comprehensive frre¬ 
work plans in these cases will be general and broad. They will be limited 
to an economic base study of the major river basin which projects the needs 
for water resource development; to hydrologic studies and projected related 
land resource availability which establish objectives for meeting those 
needs in terms of regulation, control and use of the water and related land 
uses; and, as a maximum, to formulation of a general, plan of development 
including elements which would be required initially. 


For the rest of the Nation they conceive of comprehensive planning on 
an individual basin basis as the requirements of the region require. To 
meet requirements (a) and (b) above for an individual basin in an orderly 
and efficient manner these plans would: (1) identify the general nature and 
scope of water resource development needs which will be encountered in future 
periods, confining planning studies to the minimum detail and scope necessary 
to meet these requirements; (2) define and evaluate the projects for which 
Federal authorization will be required to permit necessary construction to 
be initiated in the next 10 to 15 years in sufficient detail to comprise a 
basis for authorization; and (3) identify the general nature and scope of 
the parts of the plan which should be undertaken under non—Federal or other 
Federal programs to supplement or utilize the projects for which authoriza¬ 
tion is sought, limiting study detail to the minimum necessary to insure 
that proper balance has been achieved between the two types of projects. 


It is recognized that there will continue to be individual project re¬ 
ports and some urgent projects that warrant Interim reports to comprehensive 
studies. As contemplated in Senate Document No, 97, to the extent feasible 
such programs and projects will be formulated as part of a comprehensive 
plan and the report proposing development will indicate the relationship to 
the comprehensive plan. 


To minimize details and refinement studies will rigidly adhere to the 
principle of being terminated at such a point as it becomes apparent that 
^rther study would not produce justifiable improvements. Funding of studies 
or cooperating agencies will, similarly, be terminated at this point. It 
18 recognized that planning procedures are subject to further and continued 
close scrutiny to assure that they are tailored, in each individual case, to 
the miniMim required to formulate a comprehensive plan for the development 
an use o these resources. The four Departments are presently workine on 
procedures to accomplish this management action in an effective manner. 
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Hoaorable Allen J. Ellender 


The Departments believe that through the comprehensive planning approach 
it will be possible to stimulate much more participation in the planning 
process by the States and local interests* The States will have an opportu¬ 
nity, with adequate information, to participate in formulating objectives 
and purposes of proposed water and related land development before plans are 
crystallized into specific projects. The Senate Select Committee stressed 
the importance of State participation by including a recommendation for 
Federal financial assistance to States to encourage State participation in 
formulating comprehensive plans and in decisions about water resource develop¬ 
ment. 


The Departments have been asked for their views with regard to the use 
of economic projections and the degree of refinement that may be warranted 
in the various phases of comprehensive studies. They feel that in view of 
the broad Federal interests in water resources and the extent of the foresight 
required to plan and develop them in a reasonably sound manner consistent 
with Senate Document No, 97, a look at future economic trends to be expected 
for the areas under study is necessary as a basis for anticipating, for target 
dates in the future, the needs for water resources development. An economic 
study describing the present econon^^ of the basin and projecting the trends 
for such factors as population, personal Income, heavy water-using industry 
and agriculture will usually serve this purpose. Data used as a basis for 
these projections are usually available for county areas. However, for plan¬ 
ning purposes projections by standard metropolitan areas and regional sub- 
areas of rather uniform economic composition within the boundaries of the 
study area will generally suffice. 

With regard to the period of economic projections to be used in the 
planning studies, projections for 50 years will,be adequate. However, the 
guidelines set forth in Senate Document No, 97 provide for economic analyses 
based on periods equivalent to the useful life of major projects up to 100 
years. To firm up and lend credence to the assessment of benefits attribu¬ 
table to the projects during periods beyond 50 years, primary reliance should 
be placed on reasoned extrapolation of the water demands based on economic 
projections for the first 50-year period. 

The type and extent of hydrologic data required for basin planning pur¬ 
poses will vary with the nature of the problems and needs encountered in the 
individual study areas. Generally, adequate meteorologlc and stream flow 
data are available to establish the periodicity and time-discharge relations 
of high and low stream flows and the extent of the surface water resources 
susceptible of development. Analysis of hydrologic data is subject to con¬ 
siderable savings in time and money in areas where available generalized 
hydrologic relations are applicable and where electronic computing devices 
are utilized to the greatest practical extent. Also, savings can be realized 
by establishing and using coordinating procedures to eliminate duplication 
of hydrologic analyses among the agencies cooperating in the studies. 
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As noted above, the comprehensive will 

defining in detail only those projects for 

be required to permit Initiation of action programs. to 

in the next 10 to 15 years. With any reasonable 

the economic growth of the nation one c^ be assured that magnitude 
the needs as projected in the study will be attained at a . 

reasonably close to the target dates. Thus, projects sequenc I 4 i 

LSras projected in the study for initiation in 10 to years need s^ply 
to be adj^ted to a reasonable extent timewise to correspond to the needs 
actually developing in the future. To plan projects in detail for longer 
periods is considered unnecessary and unwarranted^ 


The Departments intend full use of available data, studies and plans. 

While uDSt of the analysis can be based on reanalysis of available data, it 
should be recognized that reasonable projection of longer term needs, and 
consideration of needs for water uses not previously investigated, will requiire 
collection and evaluation of economic, water demand, agricultural and other 
data not previously required. In the absence of the Water Resources Council 
and river basin commissions proposed by the legislation transmitted to Con¬ 
gress on July 13, 1961, it is believed that the coordination procedures 

Dresently established and continually being improved-among the four Depart- 
Lnts nrJvide a satisfactory method for assuring suitability and use of 
data and procedures now available or to become available from contemporary 
activities of the agencies. Through periodic formal and informal meetings 
to review study progress and resolve problems each of the cooperating agencies 
is informed as to the nature and extent of available data and procedures, 
studies and data collecting programs currently under way, and the data and 
technical requirements of other agencies. I am confident the Departments 
understand the importance of, and are moving to .effect, specific and con¬ 
tinued improvements in this field and to avoid any potential duplications. 


The costs of basin planning studies vary, primarily, with the degree 
and complexity of needs for water resource development in studies of the 
individual basins, the nature and extent of the potentials for satisfying 
these needs, and planning concepts. Except for the latter, these factors 
cannot be closely estimated until the studies are well under way and the 
nature of problem can be analyzed in some detail. Planning concepts, however^ 
can be adopted at the outset which minimize extent, refinement and cost of 
studies. Implementation of concepts along the general lines indicated in 
the paragraphs above are expected to control the costs of the basin planning 
studies to the minimum consistent with the action program required for 
development of the Nation’s water resources. 


In considering the nature, extent and cost of basin studies, it must be 
recognized that the planning activities of the individual departments en¬ 
compass a wide range of interests and responsibilities. The preparation of 
comprehensive plans, generally responsive to reccmmendations of the Senate 
Select Committee on National Water Resources, require! that certain 
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programs in related fields undertaken by the Departments in response to 
directives and legislation be considered. The source of funding for Fiscal 
Year 1964 for agency roles, as visualized by the individual agencies, is 
a combination of estimated amounts to be transferred from the Corps of 
Engineers to the cooperating agencies and funds budgeted directly by those 
agencies. The four Departments are now developing plans for fully coordinated 
estimates for comprehensive studies beginning with Fiscal Year 1965. These 
estimates will be prepared initially by field personnel Immediately concerned 
md will be Jointly reviewed at the Washington level by the four Departments 
prior to review by the Bureau of the Budget. 
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Coii)S of Engineers Seminar on River Basin Planning 


Role and Views of the Bureau of the Budget 

lay 

Joel M. Johanson, Budget Examiner 
Resources and Civil Works Division, Bureau of the Budget 


From the early "308” reports to those recently con^jleted for the 
Delaware, Texas and Southeast river hasins much planning of generally 
con5)rehensive scope has been done by the Corps of Engineers and other 
Federal agencies. Within this period the piirposes embraced by river 
basin planning have been significantly increased by legislation such 
as the Pollution Control, Water Supply, and Wildlife Coordination Acts. 

Also the planning process has become more complex as the need for full 
development, consideration of a wider range of alternative needs and 
solutions and for optimization of development plans has become Increasingly 
apparent. 

It seems clear that the studies and recommendations of the Senate 
Select Committee on National Water Resources have provided the primary 
stimulus for the currently increasing emphasis on comprehensive basin 
planning, 

The first of the Select Committee's recommendations stated: 

"The Federal Government, in cooperation with the States, 
should prepare and keep up to date plans for comprehen¬ 
sive water development and management for all major 
river basins of the United States. Such plans should 
take into account prospective demands for all purposes 
served through water development giving full recogni¬ 
tion to non-revenue yielding purposes such as stream- 
flow regulation, outdoor recreation, and preservation 
and propogation of fish and wildlife, and keeping in 
mind the ultimiate need for optimium development of an 
water resoxirces." 

The Committee also recommended that the Executive Branch be requested to 
submit plans to the Congress for undertaking and completing such stvidies 
in all major basins by 1970? SJ^d noted the need to (l) bring the plans 
up to date periodically, (2) specify how individual project recommended 
to the Congress for authorization fit the comprehensive plan, and (3) 
specify the range of alternative purposes that might be served by the 
resources needed for recommended projects. 

The report of the Select Committee went on to point out that "the 
changing nature of water problems expands earlier concepts of the term 
Ccomprehensive planning), broadening its meaning far beyond that used in 
connection with the development and management of surface water resources. " 
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The r^ort further suggested (l) redefinition of the concept of 
comp^hensive development to include consideration of all purposes 
erved hy water resources and all measures available for meeting 
prospective demands, including preserving and inproving water 
qmlity and increasing the efficiency of water use; (2) recognition 
Of full regriation of nearly all the Nation's streams as a long-run 
necessity, (3) planning in terms of the hydrology and economics of 
optimum use of the waters of the Nation's rivers and (k) scheduling 
of investments on the basis of growing demands. 


Within three weeks of the transmission of the Select Committee 
report to the Congress early in 1961, the Rresident in his Special 
Message on Natural Resources accepted the planning goal set by the 
Committee and recommended action to carry out certain of the Committee 
recommendations. Specifically, agency heads were requested to schedixle 
a progressive, orderly program of starting new projects to meet 
acc-umulated demands and of inplementing the report of the bi-partisan 
Senate Select Committee. The President also recommended that the 
Congress authorize establishment of planning commissions for w-H 
major river basins where adequate coordinated plans were not already 
in existence. Draft legislation to inplement this recommendation 
was transmitted to the Congress by the President on July 13, 1961. 

In summary, the draft legislation proposed (l) establishment of 
regional or river basin commissions; ( 2 ) creation of a Water Resoxirces 
Council to coordinate Federal activities in development of river basin 
plans eind to maintain a continuing study of water supply requirements 
and management; and (3) financial assistance to the States to enable 
them to play a more effective role in planning for the development 
and conservation of water £ind related land resources. 

The President's budget for I963 featured an increased enphasis 
on conprehensive planning activities. For the Corps of Engineers, 
the start of 10 new comprehensive river basin studies was recommended, 
including those for the Susquehanna, the Connecticut, the Willamette 
6ind the Upper Mississippi river basins. 

While the 87th Congress did not enact the proposed water resources 
planning legislation, support for the objectives of comprehensive 
planning was evidenced by actions and statements of the Public Works 
Appropriations Committees. The report of the House Appropriations 
Committee on the I963 Public Works Appropriation Bill states: 

" River Basin Approach .—Implementation of the River Basin 
approach in the investigations programs is evident throughout 
the Justifications presented this year. The Committee is con¬ 
vinced that this approach to water resources problems will 
evolve as times go on as the logical and least expensive means 
of assuring the wisest use of water resources. It does 
eniphasize the need for additional and continuing cooperative 
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effort on the part of all agencies involved in euiy given 
area* However^ the Conunittee does not esipect it to become 
an excuse for requests for additional personnel and is con¬ 
vinced that realignment of responsibilities where necessary 
will serve to handle the workload." 

The Senate j^ropriations Committee in reporting on the same 
bill made the following statement: 

"The report of the Select Committee on Water Resources indicated 
that the pop\ilation of the United States in the contiguous 
portions was approximately 174 million in 1958 and will increase 
to 244 million by 198O and 329 million by the year 2000 ; that 
in the next 40 years the constm^ptive use of water will have in¬ 
creased from approximately 109.5 billions of gallons daily to 
156.3 billions; that commerce during this period on our water¬ 
ways will have increased fourfold; and that our present rate 
of expenditure for flood control will have to about double, 
if we are to make any significant progress in the elimination 
of flood damages. It is inperative, therefore, that if we are 
to meet our responsibilities to future generations we must not 
only increase the rate of construction appropriations, but we 
must above all provide adequate funds for general investigations 
and conprehensive basin planning. 

The bill recommended by the committee meets both of these desirable 
objectives." 

Comprehensive river basin studies recommended in the 19^3 budget 
were all approved by the Congress and one — the Kanawaha study — 

■tra.s added. 

In his 1964 Budget Message, the President took note of the 
emphasis given to comprehensive planning and renewed his recommendation 
for legislation to provide for comprehensive and coordinated water 
resources planning by Federal and State eigencies and to authorize 
limited Federal grants to strengthen State planning. 

The 1964 budget provided for further strengthening of compre¬ 
hensive basin planning programs and included the following general 
statement; 

"Within the funds proposed for water resources investigations 
in 1964, major enphasis is being given to coordinated planning 
of river-basin development by the Corps of Engineers and the 
Departments of the Interior, Agriculture, and Health, Education, 
and Welfare. Planning already begun will be continued, ^ new 
conprehensive studies will be undertaken in several major river 
basins including the Missouri and Colorado Basins." 
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For the Corps of Engineers, funds were recommended for 13 new com- 
prehCMiw s-tudies Including those for the Missouri River Basin 

a 5 *^®^ Sound area. Ifeny of the con 5 )r€hensive stiodies to he 
st^ed hy Corps in 1964 were "conversions" of studies previously 
J^er way for one or more purposes hut considered to he of less 
tl^ con 5 )rehensive scope. Such studies were broadened in order that 
it could he determined with reasonable assurance that projects recom¬ 
mended in early years would he consistent with longer range require¬ 
ments for development of the basin for all purposes. 


Prom th.e foregoing, it is clear that con^rehensive planning 
in the programs of the Corps of Engineers and other Federal agencies 
was endorsed early hy the present administration and continues to 
receive its support. Responsibility for realization of planning 
goals rests, of coiirse, with the agencies whose programs will pro¬ 
duce, or conrtribute to, the development of con^prehensive plans for 
the various "basins. The role of the Bureau of the Budget, in con¬ 
trast, is primsrily to assure that budgets for basin planning repre¬ 
sent an adequate resolution of the conceptual and procedural problems 
associated with the planning process and provide for efficient, co¬ 
ordinated efforts of the agencies participating in the planning 
effort. 


Pending enactment of legislation authorizing the establishment 
of river basin planning commissions and the in^jlementation of such 
legislation, it seemed clear that a strengthening of agency river 
basin study programs was an essential step if valuable time was 
not to be lost. It was recognized that much of the Nation’s expertise 
in river basin planning would necessarily be developed within the 
various Federal agencies and that the data and other information to 
be derived from agency efforts would contribute to the success of 
planning commissions when they were established. 

Generally speaking the problems of primary concern to the Bureau 
of the Budget! at the time the 1963 budget was being formulated were 
those of coordination of agency programs and of review and appraisal 
of agency efforts in the con^jrehensive planning field. It was quickly 
apparent that; if the goal of completing studies for the major river 
basins by 19TO were to be met, vigorous action would be required to 
reproduce throughout the organization of the Corps of Engineers 
capabilities such as those demonstrated in the Delaware, the Potomac 
and the Columbia, vniile special efforts were made in formulating 
the 1963 budget to insure coordination of the investigations program 
of the BureaiJL of Reclamation and the Corps of Engineers it was 
recognized tliat further efforts of this nature but with broadened 
scope would "be required in connection id-th the 1964 budget. 

In the preview of the 1964 budget the Corps took a hard look 
at their program requirements through 198O based upon the assunptions 
which xinderlay the report of the Senate Select Committee. This 
effort provided for the first time an over-all comparison of program 
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needs a.ni^ the measures required to meet those needs over an extended 
period of time. These long range projections underscored again the 
urgency of action to define water needs in the Nation's river basins 
and to determine measures to meet those needs. 

In formulating the 1964 budget it was considered essential to 
establish a means of coordination to assure that the planning programs 
of the several agencies gave full recognition to the related efforts 
of the others. To achieve this pxjrpose, the Director of the Bureau 
of the Budget on June k, 1962 , requested the four Secretaries who 
would conprise the Water Resources Council under the Water Resources 
Planning Act to .review efforts in developing comprehensive river 
basin plans; identify and assign relative priorities to basin planning; 
and jointly consider means by which adequate coordination of the 
planning programs of the four agencies might be assured. 

On November 27 , 1962, the four Secretaries transmitted the 
results of their inter-Departmental effort to accomplish these 
purposes. The Secretaries considered that the con5)rehen8ive basin 
planning effort proposed for 1964 was a desirable and feasible first 
step toward con5>leting most urgently needed plans by 1970 ^ initiating 
all plans by 1970 and completing all by the mid 1970 ' s. They 
indicated, however, that there was a need to continue joint analysis 
of the problem of coordinating and funding the river basin planning 
program and to prepare a more definite schedule of nation-wide basin 
pi B.nm‘ng for use in preparing budgets for 1965 subsequent years. 

Other questions and problems were highlighted by the four-agency 
review. Among them were the sizeable dollar totals thought to be 
required in ensuing years to meet adequately the goals of the Select 
Committee and the need for a national economic framework analysis 
within which basin studies could be made. While rough approximations 
had been made of the cost of carrying out activities related to prepara¬ 
tion of comprehensive basin plans, there were many unanswered questions 
in this field. Accordingly, the recommendations for comprehensive 
planning incorporated in the 1964 budget were regarded as a reasonable 
first step toward a coordinated river basin planning effort without 
commitment to concept or total cost of the program for all of the 
Nation's rivers. 

It seems clear that advances have been made in the coirprehensive 
planning program since 1962. Discussions with Corps staff at field 
and Washington levels indicate a greater understanding, acceptance 
anti enthusiasm for the con^rehensive plsuming concept than existed 
a year or so ago. Many steps have been taken to establish communica¬ 
tion within the Corps, between the Office of the Chief and the various 
division and district offices, and between the Coips and other 
eigencles, and State and local groups who participate in the planning 
process. Arrangements are underway to in^rove and make more efficient 
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tlie d-evelopment of economic base daia on a national basis tlirough 
tbe Department of Commerce and through the Economic Research Service 
of the Department of Agriculture for agricultToral aspects. 

On the other hand^ it is also clear that there is much un¬ 
finished business in the con^rehensive planning process. To a con¬ 
siderable extent thus far, it has been assumed that the Delavare 
stTAdy represents a suitable prototype upon which futtire plans and 
estimates of cost can be niodeled. In view of the substantial costs 
involved in this program, the great requirement for skilled man¬ 
power, and changes in legislation and policy since the Delaware 
study, it would appear that a critical review of concept and pro- 
cediore is needed before the form, character, and scope of futiure 
studies is determined — (l) To achieve a reasonable degree of con¬ 
sistency for the large number of studies that -trill be underway, it 
is necessary that at least minimum guidelines be established and 
other procedures developed to assure that the studies which are 
undertaken mil produce a useful product for a reasonable Tn-tnirm^Tn 
ejqrendittire of dollar and manpower resources. ( 2 ) Means must be 
afforded to permit a study to proceed to the point at which its 
purpose has been served and then to be terminated without the .added 
expense of untimely and unnecessary effort. (3) Ways of making 
full use of presently available data and adapting planning processes 
to minimum over-all data requirements also require study. ( 4 ) In 
view of the need for periodic review of basin plans, decisions are 
needed as to the appropriate period for study and the character and 
detail of consideration to be given various phases of the study. 

Special problems are posed by studies presently under-way for 
the purposes of flood control, na-vigation or other limited objecti-ves 
which are proposed for con-version to fully conrorehensive studies -- 
the questions here being; (l) what effect such action will have on 
the objectives of the going study, (2) what degree of con^jrehensive 
consideration is appropriate for the basin involved considering its 
size, stage of development, kno-wn potential and probable needs? It 
can probably be agreed that a basin under study shotild be reviewed 
in sufficient scope to assure that proposed deve3.opment -will not 
prove inconsistent with the wise use of the basin’s resources. Yet 
whether this requires in each case the same extent of stixdy as for 
basins facing broad problems of water resource adequacy is open to 
question. 

As was noted by the four Secretaries in forwarding their recom¬ 
mendations for program coordination in 196k, there remains considerable 
need for further coordination efforts. The Bureau of the Budget con¬ 
siders such efforts essential to the success of the basin planning 
program. It must be assured that the related activities of the 
various agencies in each river basin are known to the others and plans 
so formulated that the greatest possible advantage can be taken of 
opportunities to share data and other costs. A careful review is 
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also required to determine those activities 'idiich are essenti^ 
for development of an adequate river "basin plan at each 
the planning process suid Tdiat firrther activities may desirably, ^ 
but optionally, be carried on at the same time as the comprehensive 
planning effort itself. 

The Corps of Engineers and the Department of the Interior in 
consultation with other involved agencies are currently working to 
devise means of coordinating their activities in the proposed study 
of the Missouri Basin and the study getting underway in the Willam¬ 
ette. Such measures will undoubtedly be required in other "^sins 
where the responsibilities of these agencies converge. It is clear 
that if the Administration’s objectives, and those of the Select 
Committee are to be met, a large number of basin studies will be 
underway simultaneously over a considerable period of years. 

Pending the establishment of river basin commissions to coordinate 
planning in each basin an orderly means vri.ll be required for 
scheduling studies, reviewing fund requirements within the executive 
and legislative branches, and assuring that funds are appropriated 
in a manner which will permit a balanced effoit to be maintained 
on each study regardless of the agency which may carry out a specific 
part of the coordinated effort. 

During the past few months, there has been evidence of concern 
on the part of appropriations committees and their staff with 
respect to various aspects of the comprehensive planning program 
including many of those enumerated above. At the request of 
Senator ElleMer, the Bureau of the Budget has furnished data on 
costs of agency activities in 19^4 and the total costs of studies 
underway in I963 and 1964 . As a further step, the agencies have 
recently been asked by the Bureau of the Budget to review their 
concepts for river basin planning 6ind to determine actions which 
can be taken to assure that the program is carried out in the most 
effective and efficient manner possible. 

The staff of the Bureau of the Budget is well avrare that some 
concerns with respect to the basin planning program appear to con¬ 
flict and that they pose problems which are exceedingly frustrating 
to those with responsibility for carrying out the program. It is 
recognized by the Senate Select Committee and by many authorities 
in the field that there is a need for broadened consideration of 
water problems in the context of basin planning. Specifically 
mentioned are; approaches which go beyond the volumetric approach 
to surface wAter problems and consider nonstructural alternatives; 
consideration of sub-svirface as well as surface water characteristics; 
strengthened abilities to deal with the perplexing problems of 
alternative water use and to project with reasonable accuracy 
probable economic activity in future years; ability to interpret 
such projections in terms of their impact on water needs and to 
develop much more suitable means of developing plans for optimum 
water use. 
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At the same time there are inqportant considerations of cost, 
efficiency, organization and allocation of scarce manpower and 
timely completion of studies which indicate a need for stream¬ 
lined and efficient processes to acconplish the planning ob^jective 
at the lowest possible cost. This is to say nothing of the added 
problems imposed by carrying out the planning mission in such a 
way that full consideration is given to the programs and interests 
of the various Federal, State and local agencies participating in 
plan formulation. 

The conprehensive planning effort is clearly one of challenge 
for the Corps as well as the other resource agencies. There is 
need for innovation, broadening of concepts and adaptation of pro¬ 
cedures to the changing demands in the water resource field. The 
progress of the Corps and others in meeting this challenge will be 
of great interest to the Bureau of the Budget in view of its impor¬ 
tance to the water resource development goals of the administration. 




River Basin Planning 

Role and Views of the Secretary of the Army 


by 

Richard A. Hertzler, Chief, Office of Civil Functions 
Office of the Secretary of the Arny, Washington, D.C. 


Authority and Responsibilities 

Within the Executive Branch, generally speaking, authorities 
and responsibilities are distributed from the top to the bottom 
of command echelons in direct prooortion. A corollary of this 
general proposition is that the commander of a lower echelon has 
no authority not possessed by the commander of a higher echelon. 

For some years this c'?used confusion within the Department of 
Defense whenever decisions of discussions centered on authority 
for the civil works program of the Corps of Engineers. V/e have 
all read many times the familiar phrasing of numerous laws 
pertaining to civil works: "... under the direction of the 
Secretary of the Army and the supervision of the Chief of 
Engineers." Nevertheless, the lawyers assured me that the Sec¬ 
retary of Defense coixld assume whatever authority he wished for 
this program both from a legal and a practical viewpoint. The 
situation was clarified on 9 Nay I96I when Secretary McNamara 
delegated his authority for civil works to the Secretary of the 
Army, who therefore is the highest executive responsible for 
this prograir, excepting of course the Office of the President, 

To effectively exercise his authority and discharge his 
responsibility, the Secretary of the Army has assigned duties and 
responsibilities for the civil works program to one of his immediate 
subordinates, in the past an Assistant Secretary, but currently his 
Special Assistant for Civil Functions. Of course, he has retained 
authority to make the major decisions, and be holds his principal 
assistant responsible for bringing these to his attention. Over 
the years this system has worked well, with the Secretary assuming 
a more or less active role depending upon current issues and 
problems. Obviously, the Secretary and his principal assistant 
must work together in close harmony, see eye to eye on all major 
issues, and have full confidence in each other. For this reason, 
in discussing the role of the Secretary of the Army in basin 
planning, I shall consider the responsible officials of the Army 
Secretariat as a teamj and in expressing the role and views of the 
Secretary of the Army, I do not necessarily mean the present 
incumbent of that oosition, but rather the Army Secretariat in 
general. 
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support at the Secretarial level is provided by the 
Office of Civil Functions, a small office consisting of myself 
an my associate, Mr. Donald F, HortOh. I shall say more about 
this office later. 

Role of the Secretary of the Army 


convenience I shall discuss the role of the Secretary of 
the Amy in civil works generally, and river basin planning par¬ 
ticularly, in the three broad categories of: (l) establishing 
policy, (2; implementing policy, and (3) performing other duties 
prescribed by law. The role of establishing objectives and goals 
is, or may be, common to all three. 

Before continuing, I want to make it clear that while the 
Secretary makes major decisions in civil works, he bases his 
decisions largely upon staff studies and recommendations. Hence 
a key factor in the decision-making process is good, sound, solid, 
brief staff recommendations founded on adeauate'study and analysis 
vihich presents a clear picture of both sides of all issues. As 
OTe of my former superiors often repeated, there is no pancake so 
flat but that it has another side,. The other side is essential in 
arriving at a decision, therefore it should be presented just as 
strongly and clearly as the first side. This minor diversion is 
mentioned to demonstrate the importance of staff work, and to 
assure you people of the Corps of Engineers who perform this work 
that your efforts are recognized and appreciated. But you must 

maintain staff work, as in the past, at the highest possible level 
of quality. 

lj» Establishing .policy 

The Secretary of the Army, along with the Secretaries of 
Agriculture, Interior and Health, Education and Welfare, is a 
member of the Water Resources Council. In this capacity he guides 
or establishes policy for water resources including basin planning. 
As a Council this grouo has under study such matters as cost-sharing 
cost allocation, and benefits .for recreation. Also, the Council 
is involved in coordinating future plans for basin planning. 

The secretary of the Army submits to the Bureau of the Budget 
the annual budget estimates for civil works. We all know the 
importance of budgeting and the subiSequent appropriation by the 
Congress in the process of basin planning. 

Also, he is responsible for submitting to the White House, 
suggestions and comments during the preparation of Presidential 
messages, such as those on Natural Resources and Conservation, As 
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"these messages announce or confirm the President's "views on 
policies on water resources, the Secretary plays an important 
Dar"b in shaping National water resources policy# 

He signs all reoorts on bills sent to the Army for comment, 
and be submits legislative proposals originating -within the 
Department of the Army. In this way he exerts the full power of 
his office "toward establishing oolicies of the Congress and 
enacting legislation. 

Another imoortant role of the Secretary is the development 
of positions, policies, agreements, tactics and strategy through 
consultations "with other department heads, the White House and the 
Bureau of the Budget, I am sure all of you realize that, in reach¬ 
ing decisions on many of our- important problems and issues, political 
repercussions, long-range goals, and pressures from conflicting 
interest groups - all these must be weighed carefully and the impact 
on the program and on the several agenciesibf the decision must be 
appraised intelligently. In this arena the Secretary of the Army 
plays the principal role for the Corps of Engineers' water resources 
program. To illustrate the importance of this decision-making 
process I call your attention to the "Memorandum of Agreement" on 
a division of responsibilities between the Departments of Array and 
Interior for water resources development in Alaska, the Columbia 
River Basin and the Missouri River Basin, 

Finally the Secretary of the Army makes decisions which 
establish policy in his day to day actions on correspondence, 
summary sheets, and o-ther communications presented to him as the 
highest authority in the Department with responsibility for the 
water resources development .program including basin planning, 

2 , I mplementing 

The second category of roles of the Secretary of the Army 
is the implementation of policies already established by law, 
executive order, Presidential messages, and other communications 
including for example telephone calls from the White House, 

Among the policies to be implemented by the Secretary, the major 
ones are: 


a. General princioles for fees and user charges will be 
established for all types of Federal natural resources. Insofar 
as basin planning is concerned, this applies chiefly to fees for 
use of recreation facilities and user charges for the Nation's 
waterways? 

b. Research on all aspects of natural resources will be 
increased, I am sure all recognize gaps in our knowledge concerning 
basin planning that can be filled only by research? 
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c. F.mphasis will be placed on the development of 
comprehensive plans for major river basins. Doubtless we will 
hear more about this topic during the rest of the week; 

d. An orderly program of new construction starts for 
water resources development will be Budgeted, Now an orderly 
program consists, among other things, of new starts^■»Aich fit 
into and contribute toward the objective of comprehensive plans 
for the river basin as a whole, V/here completed plans have not 
been develooed we must make the best possible estimate based on 
judgment and available information concerning the relation of 
the new start to the anticipated basin planj 

e. Increased attention will be given to multiple-purpose 
and industrial water suppliesj 

f. A program of providing data on flood hazards will be 
accelerated to assist in regulatn.ng the use of flood plans, I 
believe that this program will assume a more and more important 
position in basin planning as time goes onj 

g. An effort will be made to preserve reservoir sites 
for later development; 

h. Sufficient land will be acquired at reservoir sites 
to develop the recreation potential; 

i. A full scale attack ■vd.ll be made on the water pollution 
problem. In the future, particularly in the populated eastern 
portion of the United States, water storage for water-quality 
control will become the most important single nuroose of compre¬ 
hensive water resources development; and 

J* agencies of Government should work together in 
the interest of providing a greater recreational resource for the 
people of the United States. 

In implementing these policies, the Secretary, obviously must 
comply with the large body of law enacted over the last century- 
and-a-half. He must exercise judgment concerning the use of his 
authority where these laws are permissive rather than mandatory, 
and he must make decisions as required by these laws. As some of 
these policies are very broad,' his implementation must be coor¬ 
dinated with that of other agency heads, the Bureau of the Budget 
and the White House in the same manner as described previously 
for the development of policy, and for the same reasons. 
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Many Feder'al agencies, as well as the states, are involved 
in programs to develop the Nation's water and related land 
resources* These agencies- operate .under -separate and often 
conflicting or overlapping legislative authority j they serve 
different interest groups; and they utilize different professions 
each with its own discipliries. Consequently to implement the 
Administration's objectives in basin planning requires team 
action at the highest levels as the general rule rather than the 
exception. As one example of policy implementation by the 
Secretary, I call your attention to the "Joint Reservoir Land 
Acquisition Policy." 

3, Performing Duti e s Established by Law 

The last of the three roles of the Secretary of the Army 
in water resources is that of performing duties established by 
law. A good example of this activity is the Secretary's function 
prescribed by law for the Oroville project in California where the 
amount of the Government's contribution to this project for flood 
control "... shall be determined by the Secretary of the Army in 
cooperation with the State of California, subject to a finding by 
the Secretary of the Army, approved by the President, of economic 
justification for allocation . . ." Again I want to emphasize 
the importance of your staff work, for the Secretary can't afford 
many mistakes in any of the roles he plays in the civil works 
program. 

Another type of action required of the Secretary by law is 
in the field of regulatory functions. How does this relate to 
basin planning? I am sure that any of you who have been involved 
with the periTiit to dredge in Lake Michigan at the Burns Ditch 
site will agree,’ first of all, that these permits can be trouble¬ 
some. But the direct connection involves the use of land which is 
one aspect of basin planning. Here the central issue is: Shall 
this area be used for a National Park, or for industrial development 
or for both? 

Views of the Secretary of the Army on River Basin Planning 

Having discussed the role, we now sight the other barrel of 
this double-barrelled assignment which is the views of the.Army 
Secretariat on river basin planning. The policy statements by 
the President and others, previously mentioned, constitute ample 
reason for interest in, and concern with, comprehensive basin 
planning. Needless to say, therefore, the Army Secretariat has 
considered the associated problems and has views therepp. Pehhaps 
the simplest way to express these views is to recite some of the 
statements taken from correspondence and public remarks. Here are 
a few of them: 
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~ From a position paper dated 16 January 1962, prepared 
under the direction of Assistant Secretary Schaub, "The Nation's 
Water Resources Program and the Role of the Corps of Engineers," 
which was transmitted to the Bureau of the Budget - "The Corps 
of Engineers should play the major role in the planning and 
development of the Nation's water resources." 

The paper explained that the role of the Corps of Engineers 
should be: . 

"1. Acting through the Army Secretariat, to participate in 
the establishment of national goals and all important policies 
at the higher levels of government, 

2. To provide information, positions, and recommendations 
to the Secr^ary of the Army for his guidance in all activities 
of the Watei|Resources Council, 

3. To participate in the preparation and review of basin 
jjlans in concert with other Federal agencies, the States, and 
non-Federal interests, ,., 

9. Looking toward the future^ the Coirps should strengthen 
its program* or research related to water problems, particularly 
in improving planning methods and procedures." 

address at the White House Conference on Conservation 
on 2k May 1962, Secretary Stahr said: 

"The Arny's fundamental policy in the civil-works field 
is to participate cooperatively with all other elements of the 
National community in carrying out a unified and integrated 
national water-resource policy conceived in terms of the welfare 
of the Nation as a whole." And further, "In considering national 
needs, it is necessary to consider all purposes served by Water- 
resources projects and programs -- to consider them primarily not 
in relation to specific projects or programs, but rather as a 
whole body of needs which the combined programs must satisfy." 

He went on; "Efficient development requires a proper balance 
between these purposes and related land-util^ization programs. 

River basins are generally the most applicable geographic units 
for program planning, but as time goes by we may have to give 
increasing consideration to interbasin transfers of water," In 
speaking of the policies, standards and procedures approved by 
President Kennedy, he said: "We, in the Department of the Army, 
intend to implement these standards in our coiuprshensive planning 
with all interested Federal, State, and local agencies." He also 
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stated: "Our task is not to broaden or expand our 
national growth will take care of that -- but 
adjust and integrate our efforts in the interest of efficiency 
and economy in the broadest sense of the terms. 

— Assistant Secretary Schaub in a memoranda to the Chief 
of Engineers dated U September 1962 commented: 'I have never 
been Lncerned about the Corps' capability for carrying out or 
constructing the most complicated and difficult 
Its record is outstanding. However, I am deeply involved in the 
Corps' planning effort, and I am concerned about the Corps 
capability to fulfill its important mission in this key f^mction 
of the Nation's resource development." In the same memo he aske 
to discuss with the Chief of Engineers the Corps' plans for: 

"(a) broadening and strengthening the organization and mahagement 
of its investigative program, including project surveys, coi^re- 
hensive basin planning,, andjresearch, (b) scheduling and coordinat- 
ing individual projects with broader comprehensive plans and _ 
over-all program objectives, (c) coordinating with other agencies, 
and (d) recruiting, training and encouraging planning personnel 
both in Washington and in the field," 


— In a letter to the Director, Bureau of the Budget on l6 
November 1962 transmitting a paper on "Modern River Basin Planning 
and the Corps of Engineers," Secretary Schaub wrote: "We 
recognize fully the importance of organizational structure as a 
tool in the continuing improvement of our planhing performance, 
and this office intends to work with the Chief of Engineers in his 
efforts to assure timely modifications of the field planning 
organization to meet the emerging needs of the job ahead. t is 
hoped that, in addition, the paper will convince you that this 
Department is fully aware of the nature, magnitude and importance 
of the basin planning task confronting the nation." 


Incidently, this, paper is worth reading again and again and 
I urge you to do so. I would like to remind you that the paper 
expresses a planning philosophy emphasizing that basin planning 
is a team job of many agencies requiring many disciplines, 
including economics, and that it is not a job for the engineer 
alone, ^t also lists a number of needed improvements vfliich the 
Corps is endeavoring to accomplish in its basin planning. One 
of these, significantly, is aimed at recruiting and training 
personnel. 


— Mr. Powell Pierpoint, Special Assistant to the Secretary 
-of the Army for Civil Functions who also is the Array General 
Counsel, now has responsibility for the Civil Works Program., 
Although he has served in this capacity for less than six months, 
those of you who have met him will I am S'ure, agree that he has 
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ir this short time formed sound views of the water resources 
program. One example of his views is expressed in a memorandum 
to the Chief of Engineers in which he says: "In FT 196l| the 
Administration has emphasized comprehensive olanning for major 
river basins or regions of the Nation. In keeping with this 
concept, it has occurred to me that we could apply the same 
principles to our planning for the development*of the Nation's 
waterways and harbors. Such planning also would advance the 
Administration's National Transportation program, particularly 
if the Department of Commerce would participate more actively 
than it has in the past in the planning effort." 

In speaking about river basin planning, Iw, Pierpoint said: 

"In these programs, therefore, we seek to have all purposes, all 
interests, all skills, and all needs fitted together to form 
programs that will provide a lasting foundation for continuing 
and increasing prosperity. The specific end result we are seeking 
is a sound and comprehensive framework plan for the development 
of every river basin in the United States within the next decade. 
This is an ambitious program indeed, but we are convinced first, 
that it is possible, and second, that the investment required will 
pay great dividends for America's future." 

Summary 

From the foregoing account of the role and views of the 
Secretary of the Army in basin planning, it,is evident that the 
Army Secretariat has a keen interest in this program. In fact 
I have heard three of those officials who have had responsibility 
for Civil works state that of all the problems and decisions 
confronting them, they found those relating to civil works the 
most fascinatTng and interesting. 

The Administration's decision regarding the emphasis to be 
placed on comprehensive basin planning has increased also the 
cadence of Secretarial activity. This was expected of the Depart¬ 
ment of the Army by the responsible officials high in the Admini¬ 
stration, and was the principal motivation in the reassignment 
of civil functions last January from the Assistant Secretary of 
the Army for Financial Management to the newly created Special 
Assistant to the Secretary of the Army for Civil Fuiictions, The 
concept was to bring this activity closer to the Secretary and 
to devote more time and effort to it — not by interfering with 
operations, but by more active participation by the Army 
Secretariat in major policy decisions where top-leval representation 
is most effective. 

The Army Secretariat recognizes fully the unique advantages 
of the civil-military organization of the Corps of Engineers, and 
it appreciates the contributions that this dedicated group has 
made by its hard work and integrity toward the development of the 
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Nation’s water resotirces. By its perfonnance in its key role, 
the Army Secretariat expects to protect the integrity of the 
Corps and to assure its leadership in comprehensive basin 
planning as well as in construction. It plans to do tiiis by 
absorbing some of the pressures normally associated with this 
program and some of the shock of complex politico — economic 
decisions ■viiich should be absorbed at Departaiental or higher 
levels. 

To aid the Secretary to participate in this program more 
effectively, than in the past will require an addition to his 
staff — not m,uch, in fact only one or two professional people. 

One of these is a well known economist. Dr. Stephen Smith who 
comes to us from Colorado State University and who will join 
the Staff in July, His primary function will be in the compre¬ 
hensive planning area, and he will spend a good bit of his time 
in the field getting thoroughly familiar with representative 
samples of all planning activity during the various stages of 
plan formulation. The purpose is not to engage in operations, 
but to generalize the problems and issues, focus attention on 
solutions to these, and work toward effective and efficient 
treatment of the economic aspects of basin planning. 

In the Office of the Secretary, we have for some time needed 
a professional economist who can talk the language and aid the 
Secretariat in participating more meanfully in solving the inter¬ 
agency problems that are bound to increase in number and com*plexity. 
Steve Smith as a representative of the Office of the Secretary 
will be working closely with the Office, Chief of Engineers, and 
with many of you mien in the field for the next year or so. After 
that he will return to Colorado State where I hope he will produce 
more good, capable young economists who will contribute to the 
planning effort in years to come. 

So far as the Corps of Engineers is concerned, I am sure 
that you recognize the complexities of modern basin planning, and 
that you will seek out and correct weaknesses in the Corps' 
capability to maintain leadership in this most important phase 
of water resources development. This seminar is a manifestation 
of intent, but much hard work is ahead of you in the next decade. 

I hope I have derronstrated that you have the support of the 
Secretary of the Army. 
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GEMERAL OBJECTIVES OF RIVEB BASIN PIAMIHG 

By 

Edgar W. Landeriberger, Chief, Project Development Branch, 
Planning Division, Civil Works, Office of the Chief of Engineers 


Svumnary 

This paper is one of a series of four on the objectives of river 
basin planning. The others concern engineering, economic, and 
social objectives. 

The paper relates the broad objectives of conservation, development, 
and use of river basin resources — that is, satisfaction of the full 
array of demands on these resources stemming from h\mian activities — 
to the more specific needs or vorking objectives applicable to the 
conduct of specific river basin studies -within the confines of Corps 
of Engineers' responsibility. This has been done in very general 
terms. Nevertheless, the -working objectives and choice criteria 
-which are suggested should permit river basin studies to be undertaken 
■with the minimum effort necessary to determine the proper content, 
scope, and timing of Federal projects for vhich authorization must 
be sought. 

Pl a n n ing of any type has purposes and value only to the extent that it 
affords understanding and guidance in the field of activity with which it 
is concerned. River basin planning is no exception. Thus, in the broadest 
sense, the objectives of river basin planning are the same eis the objectives 
of river basin development. Unfortunately, the river basin planner needs 
more than an instruction to "go ahead and plan." He must be armed with a 
set of -working objectives which define his zone of acti-vity and -with criteria 
which permit him to choose between alternative courses of action. The 
following discussion is concemed primarily with concepts bearing on selection 
of working objectives and criteria. 

The fundamental purpose of river basin planning is to devise sound action 
programs for meeting immediate and long-term needs dependent upon conservation, 
development, and use of water and related land resources. Good river basin 
planning provides a design for meeting these needs in an orderly, efficient, 
and timely manner. It provides for avoidance of the wastefulness of over¬ 
utilization of resources in point of time, location, and amount, and -the 
detriment to pTOgress attendant upon under-utilization -with respect -bo the 
same indices. The scope and timing of planning activities in specific river 
basins must be set in terms of the nature and urgency of basin needs and these 
measures of planning effectiveness. Premature, excessive, delayed, or under 
planning are just as xmsatisfactory as their counterparts in construction 
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and have more far-reaching adverse significance to those dependent on river 
hasin development. 


The req.Taireinents placed upon our vater and related land , 

many and varied. They must serve an array of domestic, municipal, industri^, 
agricultural, and other human activities ranging from the siting to 

Stisfaction of aesthetic needs. They may occur in almost any conibination 
and degree of urgency. The extent to vhich any of these needs may or sho^d 
he served is dependent upon the capabilities of river hwin rewurces, ^d 
the desires and capabilities of our people. Where conflicts exist ^ 
this is the rule rather than the exception in a con^lex economy — they muat 
he resolved hy reasoned choice. 


Before may proceed it is necessary to define the objectives to 
he served and select the criteria to he used in choosing hetveen alternative 
arrangements for meeting them* 


The bases for decision are rooted in con^ilex and inter-related physical, 
economic, and social mores, principles, and procedures which contrcl our 
activities as a nation. The weight given to individual criteria is established 
in the social-political process. It may vary considerably from time to time, 
ordinarily in cycles substantially shorter than the life-span of many water 
resource development projects. Accordingly, it behooves the planner to adopt 
objectives and criteria which are most likely to be significant over long 
periods of time and which, if adhered to, will provide a sound and uniform 
basis for appraising the effects of adjustments to meet shorter-run criteria. 


These conditions are most likely to be satisfied if the river basin 
planner adopts as his broad objective the formulation of projects and programs 
for conservation, development, and use of water and related land resources 
for all purposes, both short and long-term, in conibination and degree which 
will best contribute to maximization of the national welfare and, as his 
fundamental basis for choice between alternative courses of action, the 
criteria of economic efficiency. As an example, where there is need for 
transportation facilities' the river basin planner shoxad consider navigation 
works in terms of their possible contribution to the national economy, and 
possibly, to other measures of national welfare, and their efficiency relative 
to other inodes of transportation. This concept, of course, has been stated 
in deceptively simple terms. The refinements in detail necessary to choose 
between and site, scale, and time the undertaking of specific projects aire to 
be discussed in other papers in this seminar series. 


Concern with the criteria of efficiency extends to our river basin 
planning activities. This involves consideration of both detail and timing. 
At the outset it must he recognized that any agency significantly concerned 
with more than the most limited or localized aspects of river basin planning 
must be concerned in some degree with all eispects of utilization of all basin 
resources. It does not follow that the responsibility of such an agency 
extends to planning all river basin activities in detail. Accordingly, as 
the first step in establishing a set of working objectives it is necessary 
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to recognize the programs under which river hasin activities may take place. 
These are new and going programs in the Federal, non-Pederal public, and 
private sectors of our economy. Eq.ually in^Ksrtant is recognition of the 
need for physical and economic "balance between these programs. 

Although subject to change, the range of Federal river basin developmental 
activities and interests at any point in time usually is reasonably well 
established in law and pxecedent as, for example, in flood control, water 
supply, and fish and wildlife enhancement. This range of activity con^rises 
the field in which the bulk of detailed Federal river basin planning must be 
underteiken in the survey stage. While it is necessary to relate the work 
proposed for undertaking under Federal programs to that in non-Federal public 
and private programs to insure that they are in physical and economic balance, 
sound decisions in regard to Federal program content can be made without full 
detailed design of related non-Federal programs. For exaapjle, in determining 
the manner in which to best meet water quality requirements at a given river 
point it may be necessary to strike a beOsnce between direct waste control 
measures and low flow regulation. The former ordinarily will be undertaken 
within the non-Federal sector of our economy, the latter frequently will 
involve new Federal project authorizations. In striking a balance it is 
necessary to have a clear understanding of the over-all scope and effectiveness 
of the direct waste control measures but not necessary to have detailed 
knowledge of all individual elements. Conversely, however, the Federal planner 
must define the low flow regulation measures in sufficient detail to provide 
a basis for authorization. 

It is recognized that there may be areas of interchangeability between 
direct waste control and low flow regulation wherein physical and economic 
coiiq)arisons will be necessary before selection of the best way to get along 
with water quality control. These introduce conq»lleations but do not 
invalidate the fundamental soundness of avoiding detailed design in the non- 
Federal sector which is not pertinent to decision in the Federal sector. The 
same concept may be applied with respect to going and new programs in the 
Federal sector to further reduce the amount of deteiiled analysis which must 
be undertaken in the survey stage of Federal river basin planning. 

Departure from the concept that Federal river basin planning must define 
in detail for all people all courses of action bearing on use of water and 
related land resources does not reduce the over-all amount of planning required 
in all sectors of our economy. It does, however, permit adoption of a realistic 
Federal river basin survey program in keeping with needs and without conqjromise 
of objectives. 

Within the fortunate topical confines of a paper on the general objectives 
of river basin planning it has not been necessary to invade the morass of 
methodology and the strategy and techniques of detailed decision making. 
Admittedly, none of the general concepts so far set forth explain just how to 
choose between reservoirs and channel inprovements or just how to determine if 
and when either should be undertaken. Nevertheless they do — and rather 
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definitely sc - suggest a selles of 

of rederal liver 'basin planning, as set forth belov. 


for the survey stage 


Within the context of Coips of Ei^ineers 
responsibilities the voricing objectives 
for river basin studies should be such as to; 

1 provide a broad understanding of the full ra^e of 

:^“Scrst:as“rt:Ls 

0??ard^rr:i"s5^“ SiT^^^ -igation, 
recreation^ and other services. 

2 Provide a broad understanding of the ways in which these 
demand are most likely to occur over time and how they may be 

served. 

^ Provide a more detailed understanding of the actions which^ 
should be taken now and in the near future to serve the established 

pattern of needs. 

4. More specifically, provide, in the case of such basins as 

the Delaware, Wabash, and Willamette, (1) J 2 under¬ 

necessary current and near-future construction, and (2} an under 
standing of longer-range water resource development J 

general guide to future planning and construction. In order to 
fSoSiS^these objectives in an orderly and efficient 
Sffor such basins should (a) identify the gener^ nature and 
Lope of water resource development needs which will he encountered 
in future periods, (b) define and evaluate the projects for which 
Federal authorization will be req.ulred to pe^t necessary con- 
struction to be initiated in the next 10 to 20 years in s^^cient 
detail for authorization, and (c) identify the gene^ 
scope of the measures which should be undertaken under non-Fedexal 
or other Federal programs to supplement or utilize the projects 
for which authoilzation is sought# 

In summary, a relation is established between the broad objectives of 
conservation, development, and use of river basin resources -- that is, satis¬ 
faction of the full array of demands on these resources stemming from hman 

“ and tba apeaiflc naeda or pricing obJecUvea ® ^ 

the conduct of specific river basin studies within the confines of Corps of 
Engineers' responsibility. The concept which has been outlined cadis for no 
c^romise in determination of the proper content, scope, _^d ti^ng of Federal 
pi^ects for which authorization must be sought, but provides a basis for 
limiting detailed investigation to the minimum level essential to this 
determination. 
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ENGINBERING OBJECTIVES IN RIVER BASIN HANNING 

lay 

Wendell E. Johnson 

Chief, Engineering Division, Civil Works 
Office of the Chief of Engineers 


1. To oversingjlify, the basic objective of any engineering task is 
to achieve the most appropriate gnA sound solvrtion at the least possible 
cost. This objective is more complicated in the case of water resources 
planning because of the many functions which are involved a nd the uncer¬ 
tainties inherent in the forecastixig of economic development. We are 
developing basin plans to meet the needs of the region many years in the 
future, yet the ability of man to forecast accurately many years in the 
future is very limited. 

2. Consequently, it is important that in developing basin plans we 
nmicft every effort to plan in such a way that we can ultimately develop 
and utilize the full potential of the basin water resources. This means 
that when we develop a reservoir site we should attempt to develop that 
Bite to its full potential i.e,, we should be sure to the best of our 
ability that the site developed will not foreclose the future develop¬ 
ment of some other site which offers a better solution from a long 
range, broader purpose viewpoint. 

3. Our engineering objectives for basin planning are thus the 
determination of the locations, types, sizes, design features, and costs 
of the projects which will form the ultimate basin plan. The degree to 
which we undertake to engineer beusin p 3. a ns and specific projects will 
depend on the type of basin plans u n der study. 

4. For comprehensive detailed type plans which include projects 
proposed for authorization, the plans must include soundly conceived and 
engineered projects 'thich have been developed in sufficient detail s© 
idiat general locations, types, sizes, and costs are reasonably sound. 

Some modifications can be expected in the more detailed engineering to 
be conducted in the post authorization stage, but we do not want to be 
embarrassed then by too many major changes. While funds will not iwually 
be available for extensive surveys and explorations in the preauthorizatiSn 
stage, it is necessary that subsurface explorations be made and that 
teams comoposed of engiireers and geologists visit the areas and sites to 
c.vB^n^T»» local conditions, to recognize early the design and cost problems 
involved, and to assist in the development of solutions. 
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5. For "comprehensive framework type plans”, the 
he leL detailedhut it must he adequate to f 

of the hasin problems and. their solutions. In view of the limi 

ture of these studies maximum use must he made ^ eeriiw? 

utilization of results of previous studies, computers, and sound engineering 

judgement. 

6. We as engineers know that there are few developnents in ^e 
technical fields that are completely new. Commonly the new of today is 
huilt upon the knowledge, experience, and developnents of yesterd^ So 
it will he in engineering for comprehensive hasin planning. In virtually 
every hasin for ^ch we are called on to develop a comprehensive plan, 
the Corps of Engineers Mfl accumulated considerable knowledge of its 

and water resources, present and past problems and its potentials. 

We plan to utilize this knowledge, effectively and to initiate 

the work necessary to fill in the gaps in oxir data. Essentially the 
same situation exists in regard to the engineering tools we will need 
to use in comprehensive hasin planning. The engineering objectives 
sought and the types of engineering prohlenm encountered in hasin 
planning are edreguly familiar to us. lowever, we will need to adapt 
existing techniques and procedures ofi needed to do the required hroad—scale 
engineering within time and cost limitations. 


7. We all know, too, that it is important that in beginning of our 
h€U5in piAnning vB Undertake to develop the hydrology of the hasin on a 
comprehensive basis, ^ydrology is the "basic" hasin data for water 
resources planning. Without it we can do nothing. With it we can begin 
to map out potential solutions to the basins'water problems. I do not 
want to depreciate the importance of economic data or any other aspect 
of hasin planningj all are vital. At the sane time, however, we must 
not overlook the basic need for a complete and sound hydrologic analysis 
of the basin before we can undertake an analysis of potential water 
requirements and water availabilities and the development of basin plans. 


8. hydrological analyses are basic to indicate the flood problem 
and to the determination of possible flood damages, hydrometeorological 
analyses axe basic to establish maximum flood hazards and to facilitate 
safety in hydratilic design of structures, that may he proposed. Analyses 
of run-off in low, as well as hi^ yield periods, are basic to indicate 
requirements for works to provide additional domestic or industrial 
water supplies, or to provide low-flow stream regulation for pollution 
abatement, navigation, irrigation, and hydroelectiic power generation. 
Itersonnel familiar with such studies Should be assigned responsibility 
for these analyses, which are basic to establishing effectiveness of pro¬ 
jects to meet functional reqjiirements as well as being basic to establishing 
monetary values of benefits. 


9. In conducting comprehensive basin planning in the field offices, 
after water resource needs are established, the watersheds are iixvestiga— 
ted for the purpose of locating a project or combination of projects of 
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various types and sizes to pirovlde for the needs. These i n cl ude 
investigation of: dean sites above ma^or flood damage centers a n d, in 
vicinity of areas in need of domestic or industrial water supplies or 
having potential need for irrigation water. Multiple-purpose features, 
including adjeu:ent and Integral pumped storage possibilities, are con¬ 
sidered at all available reservoir sites, along with their proximity 
to and utilization of potential power in contiguovis power market eueas. 

In some cases, reregulating reservoirs downstream from storage reservoirs 
enables several functions to be achieved where conflicting uses of 
imopounded water may be indicated. Combinations of reservoirs and down¬ 
stream IoceOL protection projects, or local protection projects alone, 
are considered for flood control or for major drainage needs. Combina¬ 
tions of large dams for main stem control and small dams to control tributary 
areas are also considered. 

10. The development of a basin plan progresses from preliminary 
office studies and field reconnaissances by a small group of the most 
experienced engineer-planners tAlo make preliminary estimates of benefits 
and costs of projects that show promise of meeting functional requirements. 
Steps in such preliminary studies are curtailed or altered if approxima¬ 
tions indicate that economical solutions will not be achieved. When 

such preliminary project formulations Indicate potential feasibility, 
eissistance from others is mobilized to form engineering teams to make 
more detailed office studies and field investigations to prove, disprove, 
or modify the prel im i na ry findings. The final recomnendations are thus 
developed on a progressive and efficient basis; and expensive field 
operations which are necessary to assure completely adequate estimates 
of costs and benefits are kept to a minimum. 

11. The investigations, estimates of benefits, preparation of 
preliminary designs, estimates of costs, aixd evaluation of the alternative 
plans to formulate projects or combination of projects to meet in an 
economical manner the present and future wide range of water resource 
needs, require team effort of a number of different kinds of professionals - 
engineers, geologists, planners, and econyomists. The objective of all 
engaged in comprehensive planning of a basis is to foimulate a coordinated 
plan of improvement to achieve effective land and water resource develop¬ 
ment in a practicable and economicsJ. manner for the present and future 
needs of the people who are living or will live in the area* The project 
designs should be such that future needs that are not provided initially 
can be added at a reasonable coat at some future tlaae ^en such needs 

are desirable and economical. 

12. Engineers and geologists should collaborate in making preliminary 
design and estimates of cost in the early phases of project formulation 
and in establishing real estate requirements. Personnel familiar with 
real estate acquisition and personnel familiar with the engineering and 
real estate aspects of relocations also should make reconnaissances of 
proposed reservoir areas in these early stages of planning. The comparison 
of the numerous alternative plans should be based upon preliminary designs 
and estimates of cost' prepared by engineeiing teams who are familiar with 
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final design and construction procedures. The preliminary designs 
should be based upon the structural, soils mechanics, geological, 
hydrological, hydraulic, electrical and mechanical aspects as well 
as with the real estate acquisition and relocation requirements. 

The preliminary designs should be accomplished under the direction of 
engineer-designers who have experienced and have solved similar prob¬ 
lems on construction of water control projects. Such coordinated 
effort will insure adequate cost estimates in the progressive stages 
of project formulation. 

13. After preliminary selection of sites that appear feasible, 
and before final project formulation, one of the most significant 
needs for all comprehensive planning is to acquire adequate site infor¬ 
mation. Too often the economics of a project have been determined on 
the basis of hypothetical structures, the concept of which is based 
upon a superficial knowledge of the site. Site surveys with respect 

to both topography and subsurface geology, should be sufficient to allow 
the engineer to select the best site or sites available, not only for 
a given project but as a part of an over-all basin scheme. We are 
faced with the problem of surveys and preliminary explorations sufficient 
to describe a large area yet selective enough to keep their costs within 
reason. Site selections should be made by a process of orderly elimin¬ 
ation in which all branches of engineering should participate. 

14. Sufficient design, based upon the functional requirements and 
upon the preliminary site explorations, should be made to determine 

the best and most economical structures to be built. A change in the 
design concept between the pre-authorization of survey stage and post¬ 
authorization or final design stage is often costly and represents 
wasted engineering effort. In this regard, a major problem is the 
dynamic change in certain resource development purposes that may occur 
during the interval between pre-authorization and final design, A case 
in point is the evaluation of conventional power facilities based on 
previous concepts of moderate load factor operation. Recent concepts 
of very low load factor operations and pumped storage potential should 
be evaluated. 

15. Another objective which we cannot afford to ignore is that 
our comprehensive basin planning sould be kept abreast of new design 
and construction procedures. This will include the useful application 
of new materials. Planning and design procedures, based upon electronic 
computing, will often lead to better analysis with resultant economy. 
Continued and increased research will play an important role toward 
increasing the efficiency of our design. Probably one of the most 
urgent needs is the greater use of existing investigation methods and 
development of newer and more useful techniques for correlating the 
various compositional and structural properties of rocks with their 
mechanical behavior if we are to make progress in foundation engineering. 
The new field of rock mechanics offers promising research in this 
respect. 
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16. The basic engineering requirements with respect to solutions, 
standards, quality and degree of detail should include the use of 
standard criteria and methods presented in Engineering Manuals. Hy¬ 
draulic dimensions, capacities, water-surface profiles, etc, for out¬ 
let works, spillways, stilling basins, flood channels, etc,, should be 
based upon preliminary design utilizing the Corps published Hydraulic 
Design Criteria. Refinement in design and model tests are not usually 
required in preauthorization studies. 

17. Comprehensive basin planning requires widespread cooperation 
and coordination activities with other agencies at field level during 
the course of planning studies. In those activities it may, at times, 
be necessary to commit the Corps of Engineers to the support of certain 
methods of attack or plans of development some time in advance of com¬ 
pletion of comprehensive basin reports and their submission for review 
through usual channels. Our concern here is that the engineering 
aspects of such advance commitments are sound and supportable. It is 
not contemplated that any drastic changes in our procedures for sub¬ 
mission and review of reports will be required. However, engineering 
staffs of Division offices and/or OCE should be called in for advance 
review of cases involving particularly important or complex engineering 
problems prior to field commitment in the plans involved. It will not 
be practical to promulgate rigid guidelines as to when such advance 
field reviews are necessary but each District Engineer should be alert 
to detect situations where such reviews are desirable and to request 
them at appropriate times. 
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ECONOMIC OBJECTIVES OF RIVER BASIN PLANNING 

by 

N. A. BACK, Chief Economist, Planning Division 
Civil Works, Office of the Chief of Engineers 


1. An imoortant economic objective of every course of action, 
public or private, is to accomplish the intended purpose at the 
least cost, that is with the smallest possible imput of valuable 
resources. In one important respect, however, the economic objective 
is different in the public sector than in the private sector. In 
the private sector the individual person or firm charts the course 

of action and, assuming that he acts rationally, does so to maximize 
his or its own wellbeing. The response surface of the private, 
entrepreneur is bounded by his own calculus. The economic effects, 
good or bad, of his acts outside these limits concern him only to 
the extent that they take the form of legal constraints upon his 
freedom of action. 

2. Quite different economic criteria are appropriate in the 
field of governmental action. The focus here is on the body politic 
as a whole. In the economic evaluation of actions by government all 
of the effects, beneficial or adverse, direct or indirect must be 
considered. This is, of course, the time-honored criterion of the 
greatest good for the greatest number or in the words of the 1936 
Flood Control Act, that "the benefits to whomsoever they may accrue 
are in excess of the estimated costs." Thus, when the action being 
considered is one by the Federal Government, the scope of the economic 
evaluation is as broad as the National welfare. From the National 
viewpoint, the measure of the economic Justification ofa Federal 
project is the extent to which the total cuantity of goods and 
services, tangible and intangible, available to all elements of the 
Nation is greater with the project than without it. 

3. Economic evaluations in Corps studies are geared to the 
basic assumptions of an expanding economy and relatively full 
employment set out in both the Green Book and SD 97. These assump¬ 
tions play an important role in defining the scale and scope of 
projects and programs. Their import in this connection is that the 
economic resources needed for a project would, in its absence, be 
utilized elsewhere in the economy and in such use would yield 
benefits at least equal in value to the cost of the resources. Thus, 
in economic terms, the optimum size of a project or system: of projects 
is found at the point where the benefits and costs for the last added 
increment are in balance. This is the point at which the excess of 
benefits over costs for the project as a whole are maximized. 

To go beyond this point would mean that the benefits from the 
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additional increments of project size (scale or scope) would be 
less than the benefits foregone from alternative uses of the 
imputs required in these increments. The marginal point at "viiich 
the benefits arid cost for the last added increment are in balance 
sets the outside limit of economic justification. There is a 
considerable body of opinion among resource economists that, in 
view of the limited budget for resource developments, only those 
projects or segments of projects are economically justified for 
construction at any time as taken together will yield the largest 
possible return on the limited available funds. The practical 
difficulties of implementing this concept under present and forsee- 
able conditions are so great, that the question of its theoretical 
validity is largely academic. 

I4. Accomplishment of the economic objective of minimizing 
costs necessitates a comparison of the available alternates for 
accomplishing the desired purposes. These alternatives may include 
projects or combinations of projects in both the public and private 
sectors of the economy. The ultimiate problem is to select from 
the available alternatives, public and private, those means which 
in combination will meet the needs at least cost. This requires a 
comparison of alternatives in terms of their true economic costs 

rather than their financial or accounting costs. 

* 

These conceots are not new, of course. They are found in 
the Green Book and in SD 9 ? • But it has been argued by some that they 
are static concepts in that they fail to recognize river basin devel- 
opment as an end in itself and that they are, therefore, inadequate 
for planning purooses, I consider this criticism to be completely 
lacking in merit. The Nation has set for itself the goal of a 
stepoed-up rate of economic growth. To accomplish this goal will 
necessitate using all of our resources to their best advantage, that 
is to yield maximum benefits, and wasting none of them. Development 
that does not meet the least-cost test is wasteful of resources. 
Development for its own sake may be worse than no development at all 
if the end result is, for example, the bringing into or eduction of 
new agricultural lands vhich only add to our alreacfy swollen 
agricultural surpluses. 

6. Another matter of. considerable concern in this connection 
has been the treatment of secondary benefits in project evaluation. 

If it is true that the National viewpoint requires consideration of 
the full range of project effects, how can the exclusion of secondary 
benefits be justified? The answer is quite simple. Of course, 
secondary benefits should be considered. But, and this is the crux 
of the matter, they must be considered both with and without the 
nroject. On the assumption that in the absence of the project the 
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land, capital, labor, and other economic resource's required for 
the project would be put to other productive uses yielding primary 
benefits which in turn would generate secondary benefits, it is 
only the difference in the secondary benefits with and without 
the project that constitutues a project benefit. 

7. Unfortunately there is no generally acceptable basis for 
measuring secondary effects, especially in the "without project” 
condition. Conceptually it seems reasonable that secondary 
effects generally will bear a fairly consistent relation to the 
magnitude of the primary effects. On this basis we would have to 
conclude that the secondary benefits of a project for vrtiich the 
primary benefits were less than the costs would yield less second¬ 
ary benefits than if the same resources were used elsewhere in the 
economy. In other words, a project which is not Justified on the 
basis of primary benefits would have negative secondary benefits, ; 
thus further reducing its b/c ratio. Let me illustrate with an 
example, admittedly oversiraplifidd. Let us assume^e project idiose 
sole primary benefit is an increase in the production of an agri¬ 
cultural crop - say wheat. Let us further assume that the project 
costs $1500 and results in increasing the production of wheat by 
1000 bushels having a market value of $1,S0 per bushel or $l 500 . 
After deducting the farmer's associated production costs of $600 
the primary benefit to the project is $900. The b/c ratio based 
on the primary benefits is .6. Now let's look at the secondary 
benefits. The wheat is trucked to a country granary? from there 

it is shipped by rail to a mill where it is converted into flour? 
the flour passes through several wholesale and retail channels and 
finally reaches the baker vho converts it into bread which he sells 
to the ultimate consumer. For each bushel of wheat originally 
worth $ 1.90 we now have 90 loaves of bread each selling for 20 
cents, giving a total value of $10,00. A part of the difference of ■ 
$ 8.92 in the value of the bread and in the value of the flour is 
considered a secondary benefit of the original project. Let us 
assume that the calculation determines this part to be equal to 10 
percent of the increase in value or 89 cents. For the 1000 bushels 
this is equal to $890. When we add the $890 to the primary benefit 
of $ 900 , the apparent total benefits are $1790 and the apparent b/c 
ratio is $1750 divided by $1900 or 1.17. What this analysis over¬ 
looks, of course, is that with the project the cost of producing the 
1000 bushel of wheat is $2100 of ydilch project cost and 

$600 the farmer's costs? whereas, in the.-'.g ^^P ^C9f■ the project the 
same wheat would have been produced $1«90 

per bushel or $1900 and would have ge^^jirate'd ■ e’<^valent secondary 
benefits, 

.;)% 

8, There remains the problem of unemployed arid underemployed 
resources. The Green Book and BD 97 recognize that even in an 
expanding economy there will be periods when unemployment nationally 
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or in local areas may exceed normal levels. Accordingly they 
provide for an evaluation of the beneficial effects as a result 
of a project in providing employment to labor and resources that 
would othen^ise be unemployed. This is. entirely soun# in economic 
terms. But it is extremely difficult in planning long-range river 
j predict the probable levels of unemployment at 

specific times throughout the extended period of the analysis. 

As a practical matter, therefore, we are forced to prepare the 
overall plan on the assumption of relatively full employment with 
recognition to be given to the actual conditions existing in the 
economy at the time that consideration is given to the initiation 
of construction of specific projects. Even so, there are major 
unresolved problems in the evaluation of the so-called area 
redevelopment effects of river basin projects. For example, 
what account should be taken of alternative means of dealing with 
the problem such as moving workers to more favorably located or 
endowed areas? What assumption should be made concerning the 
persistence of unemployment in the area in the absence of the project? 
What portion offthe project costs should be justified by benefits 
from purposes other than the alleviation of unemployment? Can 
there be any net benefits from relieving unemployment in excess of 
he increase in total National consumption? What recognition should 
be given to adverse effects in other areas? We are trying to find 
answers to these and other questions. ,7 e xu 


9. So far my comments have concerned the economic efficiency 
objective of river basin development, that is the size of the 
economic pie. What about the objective of income redistribution or, 
in the vernacular, who gets vdiat size slice? I know there are those 
including some economists, who believe that income redistribution is 
a proper economic objective of river basin development. I feel 
at this is ■wrong, I believe that river basin development is a 
poor tool for the purpose of accomplishing income redistribution, 
ther means, largely political, are better suited for this purpose, 
ihe engineers, economists and other technicians engaged in river 
basin planning have no special competence nor responsibility in this 
area. Where for any reason beyond their control they must deal with 
income redistribution as a project or program objective they should, 
at the very least, indicate the cost to the Nation, in terms of 
income foregone, of deviating from the efficiency objective. 
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SOCIAL OBJECTIVES OP RIVER BASIN PLANNING* 

_ 

Howard L. Cook, Chief, Policy and Legislative Branch, 
Planning Division, Civil Works, Office of the Chief of Engineers 


I, The ultimate objective of resource development is to meet the needs 
of people. The ultimate objective of a ilver basin program is, 
therefore, a ’’social” (that is, a "welfare”) objective, 

II. The principal way in which resource development enhances the aggregate 
contribution of a nation's productive plant to the satisfaction of 
material human needs is by increasing the magnitude of the stream of 
real wealth produced by that nation; that is, by the production of 
the things people require to improve their level of living. 

Ill, Hence the primary social objective of river basin developanent should 
be to maximize the stream of real wealth that will flow from the use 
of its resources over a long period in the future. 

IV. It follows that the social goal of resource development is, in large 
part, the attainment of the economic goal of resource development. 

But to the extent that a government assumes responsibility for 
satisfying more than the material needs of its citizens, its river 
basin development programs must be designed to produce aesthetic**, 
as well as economic, values, A nation’s social objectives thus 
encoB^ass its economic goals, but extend beyond them, 

V. It must be understood, however, that it is the net return to the 

nation as a vdiole that must be maximized. Should a nation undertake 
to maximize the wealth produced in a single region it would quickly 
reach a point at which an increment of investment in that region 
would produce less than it would if invested in a less fully developed 
region, and this would make the return to the nation as a whole less 
than the potential maximum. 


* Main points made in panel discussion of t-he subject: "Objectives 
of River Basin Planning," 

The terra aesthetic is used here to cover all non-economic values 
resulting from resource development, including inspirational and 
cultural values. 


62 


VI, 


VII. 


vin. 


tLrSfiLi?! of a nation's people it is necessary 

^® distributed 

Hence social objectives encompass "distribution," as well as production 


means by which a nation achieves a better distribution 
wealth issuing from its economic activities lie outsidi 
? resource development. They include such nmasures as the 

f?”® "wlief," "social security," and changes in the 
xorm of social organization* 


Nevertheless, within limits resource development by public works can 
contrtMte to a better distribution of the wealth produced by a nation: 
in addition to increasing the magnitude of that wealth. This contri¬ 
bution can be made by the use of public works to stimulate economic 
activity in areas where the production of wealth per potential worker 
is substantially less than for other regions. These are regions 
variously referred to as "under-developed," "depressed," or areas of 
"unemployment." 


IX. Public works programs can be used to stimulate economic activity in 
such regions by making them more attractive to industry. This can be 
accon^jlished by providing low-cost power (as was done by TVA in the 
Tennessee Basin), by making available low-cost water transportation, 
by providing an adequate water supply for industrial use, by protecting 
valleys in which the flood hazard is an inhibitory factor, by making 
the region more attractive for recreation, or by other means providing 
an environment under which the benefits of private enterprise promise 
to be higher than they would be elsewhere, 

X. The use of public works for improving the distribution of wealth 
is, however, a problem which must be appi*oached with considerable 
trepidation, and one idiich merits the most careful study of the nation's 
best economists j for it is quite possible that an effort to stimulate 
the econony of an under-developed area may be completely offset by 
reductions in the flow of wealth from other regions, and that these 
reductions may be accon^nied by an Increase in unemployment and relief 
costs in those regions. In general, unless the industry which is 
persuaded to establish itself in the region by means of the public 
works program, is a net addition to the nation's existing productive 
plant, adverse effects elsewhere will cancel out the beneficial effects 
in the region stimulated. Stated otherwise, unless a public works 
program for a particular region results in an increase in a nation's 
aggregate consumption , its beneficial effects in that region are being 
offset by deleterious economic effects elsewhere in the nation. 
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nTV TOfl ny -raVESTIGATlOWS 

By 

z^: csr/s wne.. 


1. DfJKODPCTION t «a-iTO m*ver basin planning bas 

The recent emphasis on videly used in connection with 

resisted, ar^^either^ed with consistent meanings or 

b6isln planning studias iliai^ ara Tnrioo/^ ^hp berm. ”coinpre- 

with water resources planning the term comprehensive may refer to the a-^eal 
SLrof a^tX StJout rSerence to the nature and extent of the problems 
considered or it may refer to the complete opposite 'vrtierein the complexity 
Tthf Soblems aS of paramount concem or it may refer to both areal extent 
jnd breadth of problems involved. Wayward definitions have sprmg-up or a 
number of features and concepts pertaining to basin planni^ but b^ic to 
this problem of definitions is the true meaning of comprehensive basin 
planning studies" and variations thereof. It is the intent of this paper 
to trace the meaning of this term through its recent evolution and to 
establish a meaning consistent with the Corps' concept of comprehensive 
piann-tng based OB the objectives of such planning. 


2. TREATMEHT IH EMGIHBERIHG MAMJAL ; 

Tti non-P-lOl the following appears under a paragraph headed 
"Flood Problems, Related Problems, and Solutions Considered;" 


" Comprehensive basin planning . Favorable sites for 
reservoirs are not plentiful. It is therefore essential 
that all possible uses of sites be carefully considered 
to insure that the full economic potentialities as well 
as the sociaJL values of sites are fully and properly 
utilized initially or provisions made for full use -ulti¬ 
mately. No particular use should be favored at -the 
expense of other uses, and the plans ultimately adopted 
should he designed to provide the greatest over-all 
benefits to the region as a "whole. Development of basin 
or regional, plans and of practicable and economical 
solutions of specific pinblems that will fit into such 
has in plans -will be undertaJcen in cooperation with other 
Federal and local agencies as req.uired by law, interagency 
agreement, and administrative policy." 


While details and application of comprehensive basin planning principles 
have recently been expanded, the basic views above, as set forth in the 
manual, remain inviolate. 
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3 . BASIK PIA^ ; 

In his mesBage to the Congress early in I96I on natviral resources 
the President established as a goal of the administration, the preparation, 
by 1970, of comprehensive plans for the development «md use of the vater 
resources of the major river basins of the nation. As a step in appraising 
the magnitude of the task confronting the Corps of Engineers in its efforts 
to meet that goal, the Chief of Engineers, in July I96I, requested that the 
Corps* field offices formalize basin plans for each major basin and gave the 
following views as to the nature of a basin plan: 

"A basin plan is not necessarily a coii5»lete report, 
supported by full investigation, and having detailed co¬ 
ordination with other interested agencies* It is a live 
and growing plan based on the best Information available 
at one point in time. Basically, it recites the land 
eurd water resources of the basin, states the needs to 
meet and stimulate projected development and presents a 
general plan to develop the resources to meet the needs," 

The basin plans called for here would be reviewed periodically and updated 
and would serve, primarily, as basic guides to the effective conduct of the 
Corps' Civil Works program and to the foimulatlon of formal conprehensive 
basin plans. Thus, while these basin plans would serve useful pxaiposes, it 
was not intended that they would constitute or take the place of comprehensive 
basin plans as envisioned in the passage from the engineering manual as quoted 
above or as apparently called for to meet the goal of the Administration. 

k. In a supplemental directive in August I96I to the Corps* field offices, 
relative to the preparation of basin plans, the Director of Civil Works set 
forth the following definitions: 

Basin , The usual unit for comprehensive 
planning is an entire river basin or an entire major 
tributary thereof. It is recognized that political units 
frequently are iinrelated to basin boundaries and the waters 
of a basin may be used in areas outside the basin. Therefore, 
the use of a basin's water resources must be related to the 
entire area served, \dilch includes both the basin and the 
adjacent areas concerned. For reporting purposes the river 
basins, per se, generally will not be larger than the major 
drainage areas shown on the "U. S. Water Resources Development" 
map defining activities of the Department of the Army, the 
Department of the Interior and T.V.A, However, the major 
drainage areas shown on that map may be broken down, as 
appropriate, into a number of river basin entitles. Also, 

■vrtiere advantageous, several minor coastal streams may be 
grouped into single areas for river basin planning pxirposes. 

River Basin plannipg . Coaprehensive planning for the 
conservation and use of water and related land resources con¬ 
sists of the appraisal of the curTaat and prospective economic 
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potential, capabilities, and shortcomings of the area 
concerned and the role of vater and related land resources 
developnoent relative thereto j the examination of the 
present and projected needs for the products of water 
resources develoinaent^ the inventory of the water and 
related land resources of the basin; and the assessment 
of potential improvements best siiited for timely develop¬ 
ment of those resources to satisfy present and projected 
needs. The needs mder consideration should include all 
that are directly or indirectly related to the conservation 
and use of the basin’s water and related land resources. 

c. Basin Plan. As used herein, a "basin plan" is 
actually a "planning framework" and consists of an aggre¬ 
gation of potential water resources projects devised with 
a view to full control and use of the water and related 
land resources of the basin in the service of specific 
goals and to providing an over-all skeletal framework for 
the formulation of specific projects in accord with the 
trend of development defined therein. This planning 
framework, in many cases, may need to be fonaulated 
initially on the basis of broad general appraisals of 
present and projected needs and development potentials, 
without the benefit of constraints with regard to detailed 
economic assessments, project authorizations and similar 
factors associated with detailed project formulation at a 
later stage. This planning framework is loosely held and 
may vary distinctly with time and regional economic advances. 

Thus the planning framework is flexible and subject to 
continml revision, adjustment and up-dating to bring about 
an eventual evolution into a comprehensive, coordinated 
system of improvements designed to contribute in an optimum 
mann er to the economic well-being of the basin. 

These definitions deal with the areal extent of comprehensive planning but, 
more significantly, they refer to the "planning framework" as indicative of 
a plan formulated on broad general principles and probably lacking detailed 
assessments and recommendations for authorization. The basin plans, called 
for here would be of the nature of situation reports summarizing resources 
development conditions at a specific point in time. 

5. That supplemental directive thus intioduced the matter of scope with 
reference to planning investigations and plans of development. It treats 
with these matters as follows: 

a. All basin plans wiJJL be comprehensive in scope. 

They will encompass for the entire area of each basin, all 
water control and conservation measures that can be fore¬ 
seen as necessary now and in the distant future to meet the 
needs of the area served regardless of the agencies or 
interests that may have primary responsibility. For example, 
land treatment, fish and wildlife development, P. L. 566 


66 


programs, and similar programs at all levels of government 
and private enterprise should be construed as elements to 
satisfy definite segments of the needs and should be in¬ 
cluded in the plan. IThe planning fraaevork will not be of 
survey scope and vlll not serve as a medium for project 
authorization. 

b. The details of the planning framevork vlll vary 
over a vide range, depending on such factors as basin 
needs, prior planning efforts and practical limitations. 

To meet the immediate objective outlined in paragraph 3 
above, the details of the basin plan vlll be limited to 
the coordinated presentation of data reauilly available 
vith particular enphasis on the definition of the basin 
needs. Back-up material in the district files to support 
the derivation of the planning framevork is essential. 

The coordinated presentation may be in the form of 
(1) general statements regarding the physical and economic 
environments of the basin, general appraisals of present 
and future needs, brief resumes of existing developments, 
and a brief statement of the indicated nature of future 
developments; (2) summaries of conplete comprehensive 
plans designed in detail in recent studies to meet a 3 1 
present and future needs for the products of vater resources 
development; or (3) summaries of plans of development in 
various degrees of detail from older planning efforts or 
other sources and of limited scope and limited modem 
applicability. Cfbviously, for the long range objective, 
nev comprehensive planning studies may be needed to develop 
acceptable basin plans. It is requested that the report 
on each basin plan fonnalized to satisfy Immediate objectives, 
include an appraisal of the quality of that plan and a state¬ 
ment as to the need and urgency for nev comprehensive planning 
studies. 

It must be borne in mind that both the directive of July I96I and the supple¬ 
ment directive of August 1961 deal -with "basin plans." Hovever, the latter 
directive specifies the comprehensive scope to be used in the formulation of 
the basin plans or planning framevorks. 

6. SENATE DOCUMENT NO. 97 . 

~ The objectives of coiiq)rehensive planning vere stated as foUovs in 
the Policies, Standards, and Procedixres in the Fonnulation, Evaluation, and 
Reviev of Plans for Use and Development of Water and Related land Resoxirces" 
published in Itey I962 in Senate Document No. 97 ; 

"The basic objective in the formulation of plans is to 
provide the best use, or coinbination of \ises, of vater and 
mlated land resources to meet all foreseeable short and 
long-teim needs. * * * 
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NatioMJ. economic development, and the development of 
each region within the country, is essential to the main¬ 
tenance of national strength and achievement of satisfactory 
levels of living. Water and related land resources develop¬ 
ment and management are essential to economic development 
and growth.* * * 

Proper stewardship in the long-term interest of the 
Nation's natural bounty requires in particular instances 
that there be protection and rehabilitation of resources 
to Insure availability for their best tise when needed.* * * 

Well-being of of the prople shall be the over¬ 
riding deteimlnaot in considering the best use of water 
and related land resources. * * *" 

7. That document also established the scope of multiple-purpose planning 
as follows: 


"Planning for the use and development of water and 
related land resources shall be on a fully comprehensive 
basis so as to consider - (l) The needs and possibilities 
for all significant resource uses and purposes of develop¬ 
ment, including, but not limited to domestic, municipal, 
agricviltviral, and industrial uses of water; water quality 
control; navigation in relation to the Nation's trans¬ 
portation system; hydroelectric power; flood protection 
control or prevention; land and beach stabilization; 
drainage, including salinity control; watershed protection 
and management; forest and mineral production; grazing and 
cropland inprovement; outdoor recreation, as well as sport 
and commercial fish and wildlife protection and enhancement; 
preservation of xinique areas of natural beauty, historical 
and scientific interest; and (2) All relevant means (in¬ 
cluding non-structural as well as structural measures) singly, 
in combination, or in alternative combinations reflecting 
different basic choice pattens for providing such uses 
and puiposes." 

8 . TEE BASIN PIAJlNip PROGRAM ; 

As of Jxme 1962 comprehensive basin planning had evolved to the 
point where (1) the areal extent was identified as an entire river basin or 
major tributary thereof and could extend beyond basin boundaries to include 
the area served by the water resources under consideration; (2) it was 
recognized that the details of the basin plan could vary from planning frame¬ 
works fornulated on broad general principles to foimal comprehensive basin 
plans defined in sufficient detail to warreuit recommendations for authorization 
for construction; and (3) the scope of multiple-puipose planning as prescribed 
in Senate Document No. 97 included a multitude of uses and puiposes of develop¬ 
ment. With this background and mindful of proddlngs by the Bureau of the Budget 


68 


through the Secretary of the Army, the Director of Civil Works, on 2 July 
1962 , requested the Corps' field offices to submit appraisals of the planning 
effort required to meet the Administration's 1970 goal for developing compre¬ 
hensive plans for all of the Nation's major river basins. This request 
specified that; 

"Each comprehensive plan of a major basin or area will 
comprise as a minimum: (l) a basin- or area-wide economic 
base study and definition of needs for water and related 
land resource development, plus a framework plan showing the 
scope and nature of probable optimum arrangements for meeting 
those needs; ( 2 ) an outline of the more detailed studies 
(comprehensive sub-basin plans) needed to select from general 
solutions and objectives outlined in the framework plan and 
develop specific project recommendations; and ( 3 ) recom¬ 
mendations for authorization of specific projects that clearly 
emerge as urgent and obvious elements of the major basin or 
area plan which will be available upon completion of the more 
detailed studies; however, it is not intended that the frame¬ 
work planning effort be designed to formulate specific project 
pitjposals." 

The information submitted in accordance with that request was used by OCE to 
prepare a preliminary summary study scheduled under the date of October I 962 . 
That schedule indicated total study costs of about 175 million and an indicated 
completion date in the late 1970 's for an assumed practical level of planning 
effort. 

9 . IMTEBDEPARTMENTAL DEFINITIONS ; 

The Coordination of Planning Programs dated November 8 , I 962 as sub¬ 
mitted in November I 962 to the Director, Bureau of the Budget by the four 
Secretaries (interior, HEW, Agriculture, Army) defined four types of studies. 
These were: 


a. Comprehensive Framework Plans (Type l) ; Studies of 
an area that provide long-run economic projections of 
economic development, translation of such projections into 
demands for water and related land resources uses, hydrologic 
projections of water availability both as to quantity and 
quality, and projections of related land resources avail¬ 
ability, so as to outline the characteristics of projected 
water and related land resources problems and the general 
approaches that appear appropriate for their solution. 

■b* Comprehensive Detailed Plans (Type II) ; Type I pinn ^ 
plus plans in detail sufficient for authorization of one or 
more projects that are proposed for solution of an area's 
water and related land problems. 


U. Pro.lect Plans (Type III) ; Plans of narrower 
geographic and analytic compass and \isually relate to 
one project. 

d. Other Surveys (Type IV) ; State surveys of water 
resources in which Federal agencies are cooperating. 

10. The first three of these definitions preseiyed the concept that the 
types of studies would vary depending on the degree of detailed planning 
and/or the areal extent of the study area. The fourth of-these is simply «■ 
convenience definition without reference to the nature and extent of the 
study. The first three of these definitions were carried over into the OCE 
paper "Planning for Water Resources Development and Management - THE OBJECTIVE 
which was used as an inclosure to a letter from the Assistant Secretary of "the 
Army (FM) to the Director, Bureau of the Budget in November I962. That paper 
identified three general types of studies of primary importance as follows ; 

A. The comprehensive basin "framework" study; 

B. The detailed comprehensive basin, sub-basin study; and 

C. The specific project or specific purpose study. 

These studies may be accomplished separately, in sequence, 
or may be accomplished simultaneously. 

The "framework" study should provide broad appraisals 
of needs, both short-term and long-term, and develop the 
general nature and scope of a basin plan by means of which 
these needs can be met, reserving development of details 
for sub-basin or sub-area studies and specific project 
studies. Thus, the "framework" study must be dynamic, 
subject to continual revision and updating to meet changing 
needs. 

Where the "framework" study indicates a need or seides 
of needs, a detailed sub-basin study then may be undertaken 
to devise a specific action plan defining in detail the pro¬ 
jects which should be authorized for acconqplishment. Specific 
project studies are generally similar to sub-basin studies 
except that they apply in the case of those urgent local 
problems which cannot await completion of comprehensive 
planning studies and which may be solved effectively in a 
manner compatible with the indicated plan of develoiament 
for the basin. 

11. Thus, there evolved the concept that framework studies, comprehensive 
basin studies and specific project studies varied, primarily, with the degree 
that each progresses toward project authorization or an action program. It 
must be noted, however, that comprehensive basin and specific project studies 
accomplished separately would need to contain, among other things, appraisals 
of needs and assessments of development potentials in much the same manner as 
a "framework" study. 
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12. BASIN PIANNINO mPHTTPICHa • 

—W a paper titled "Baain Planning Definitions'* prepared in OCE «ad 
distributed to Corps' field offices in March I963 the features and -work items 
of comprehensive studies were listed as follows ^d the types of studies were 
related thereto eis indicated in paragraphs 13 , 1 ^ and 15 below: 

a. Coordination of the activities of FedersJ., State and 
local agencies cooperating in the report and the administration 
of the over-eJJ. planning and report effort. 

b. A narrative history of the investigation and discussions 
of the contributions of other agencies and the general arrange¬ 
ments for the conduct of the study. 

c. A descilption of the geographic and socio-economic 
features of the basin and water dependent area. 

d. Projections of the economic indices for the area. 

e. The assessment of present and projected basin needs 
for flood control; supplies of municipal, industrial, and 
agricultural waters; waterborne transportation; recreation; 
fish and wildlife; hydropower; and other goods and services 
of water resource development. 

f. Hydrology studies of high and low stream flows in¬ 
cluding flow frequencies, storm and drought studies, water 
availabilities, unit hydrographs, flood flow and low flow 
routing techniques, and reservoir operation studies. 

g. Inventory of physical potentials for development of 
the basin's water resources. In special cases it may be 
necessary to inventory out-of-beusin potentials for meeting 
in-basin needs. 

h. General geographic orientation of the basin needs 
with respect to the development potentials. 

i. Detailed project formulation studies to define, by 
successively refined analytic steps, the optimum and alter¬ 
native plans of development to meet present and anticipated 
needs. 


J. Field surveys, subsurface investigations, borrow 
area investigations, real estate appraisals and other field 
investigation to assenible information as bases- for project 
design and cost estimates of varying degrees of refinement 
from those needed in the successive analytic steps referred 
to in item i. above to those of survey scope referred to 
in item k. below. 
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u. Detailed project deBign and cost 

survey scope, and mSive r1*"« of development, 

in the optimum and selected alternative plans o 

1. Economic JJ^°^^Sa®for^the^el^ents of the 

allocations and cost _ of development, 

optimum and selected alternative plans of deveiopme 


m* 


Drafting of report and accompanying appendices. 


^ 4 - +-ho Investigation is curtailed short 
13 . In "fismework" studies the scope inclusive, in the above list of 

of project formulation and study vould simply present an 

study features are not undert^en. a general outline of the 

assessment of present and proj needs. This type of curtailed study- 

development potentials ^ levels for basins -wherein the assessments 
could constitute proper plaming ^ ^ development in the reasonably near 

of needs show no Se fLxev^k studies for major basins 

future, say the next 20-25 Missouri basins the initial investi- 

such as the Ohio, Uger ms reasons, to main-stem needs and, thus, 

gations may ffeographic in nature. In this type of study 

the curtaiJm^t may be except in the case of sub- 

features i. to 1*, inciiosive, ^ tute the TDrinclpal requireiQents for 

.asins in Point her. is 

?St iHf cLe iill Ltailed solution for main-stem problems be pressed 
^hoit examination of possibilities for profitable concurrent solution of 

tributary problems. 

Ik The comprehensive basin studies are to be undert^en for those l^asins in 
vhich the assessments of needs indicate that an orderly development 
basin's water resources should get under way at an early date. ^ J®-®® 

the study must include detailed project formulation and recomm^dations for 
authStion for construction of the required improv^nts. Hhe compr^ensive 
basin studies include all of the study features hLst^ 

work study of the parent basin already has been undert^en, the introducto^ 

Seps of the coDprSensive basin study will be adjusted and curtailed accordingly. 

15, The specific project studies are, in reality, a version of the comprehensive 
basin studies. The objective of specific project stupes is to provide author¬ 
izing vehicles for inprovements and control works 

p3X»blKiis of such nature and magnitude at the present ti^ as to -warrant early 
corrective measures. The problems considered and the plans proposed in such 
reports ordinarily would be of such narrow geographic compass as -to pro-vide 

basis for eJrtenslve basin-wide planning studies or of such narrow compass, 
with regard to the problems involved, as to make unnecessa^ a comprehensive 
multi-purpose investigation. Because of the geographic and/or problem con- 
straints ^countered in the specific project studies, the plans pressed therein 
are limited to single projects, a few inter-relAted projects or Projects un¬ 
related to basin-wide developanent. Studies in this category inc^de all of 
the study features and work items listed above althou^ the treatmrat un^r 
most items can be kept to the minimum required by good report practices for 
investigations of this scope. 
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b/isin PIAMNIHG cowmg^ ♦ 

- A great ^imt of effort recently has gone into fiiinlng-up the 

rp concepts of hasln planning. While much remains to he done to fully 
rm-up the details of these concepts, they may he expressed in general 
■ceims as follows: 

a. Framework comprehensive plans will be limited to 
those several major river basins in \dilch the contribution 
from and control of the tributaries exert a majors influence 
on the problems and solutions on the main stem. Existing 
plans will not be duplicated but will be updated as required* 

b. The scope of framework con5>rehensive plans will be 
general and broad. They will be limited to an economic 
base study of the major river basin which projects the 
needs; to hydrologic studies and projected related land 
resource availability which establish objectives for meeting 
those needs in terms of regulation, control and use of the 
water and related land resources; and, as a maxinrum, to 
formulation of a general plan of development including 
major elements which would be reijuired initially. 

c. For the rest of the Nation, framework piftri a will 
be dispensed with and the con^jrehenslve planning will be 
on an individual river- or tributary-basin basis as the 
requirements of the region require and Congress directs 
There may be a necessity to put together later a form of 

fr^ewrk plan to pull together all resources, needs and 
potentials. ' 

d. Comprehensive basin plans should cover basins 
generally comparable in size to such basins as the 
Delaware, Wabash, Pee Dee, and Willamette. The objectives 

c^S Pi^vide (1) a sound basis for necessary 

current and near-future construction and, (2) an understand, 
ing of longer-range water resource development needs as a 
general g^de to future planning and construction. In order 
these ohjeotlves In e„ orderly end 
^er sub-basin plans must (1) identify the general nature 
and scope of water resource development needs -(diich will be 
^co^tered In fctu« periods, confining plsnnSi stXs 

necessary to meet these requirements; 
a +V, evaluate the projects for Tdiich Federal 

required to permit necessary con- 
st^tion to be initiated in the next 10 to 20 years in 

comprise a basis for authorization; 
p) general nature and scope of the parts 

BhOMld. be undertaken under non-Pederel 
programs to supplement or utilize the 
dSi?l L authorization is sought, limiting study 

^ mlni^ necessary to insure that proper balance 
has been achieved between the two types of projects. 
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e. Project planning vill continue to be carried out 
as directed by Congress* 

f. Studies vlll rigidly adhere to the principle of 
being terminated at such a point as it becomes apparent 
that^further study would not produce justifiable improve- 

ments. 

g. Funding of studies for cooperating agencies will, 
similarly, be terminated at this point. 

17 nn^BFHENSIVE BASIN FLAMING STUDIES ; 

There has evolved, through the several directives and guidelines 
cited above, detailed definitions and general concepts directly applicable 
S tte COIT^' basin planning atudleB. Wiile the areal scope of 

^tiple-^ae planning aie neU defined, it is reeo^ited that, in 
tailoring studies to the problems encountered in individual t^ins or 
problem Las, framework, comprehensive or specific project studies may be 
dictated by the degree of planning that is warranted in the specific case 
under study. Also, the Corps' concepts of basin planning requires f\irther 
tailoring of study details and the use of the various types of studies to 
assure an efficient, economical and we31 managed con^irehensive basin study- 
program. While the various types of studies can be defined in general terms 
with respect to certain study dimensions there will be few instances wherein 
they will fit fully into specific Types I, II, III or IV. Thus there seems 
to be little or no merit in perpetuating the terms Type I, Type II, etc., 
insofar as the Corps' planning program is concerned. Perhaps a more meaning¬ 
ful breakdo-wn of planning efforts -with respect to the extent of detail and 
coii 5 )lexity would be (a) the situation plan, (b) the preliminary basin 
framework, or (c) the individual or suh-basin comprehensive plan and from 
the standpoint of narrow geographic and analytic compass the specific 
project plan might be a most appropriate category. 



OBJECTIVES OF IKDIVIDUAL STUDIES 
By 

^ Wenberger, Chief, Project Development Branch, 
Planning Division, Civil Works, Office of the Chief of Engineers 


Svmimary 

on the general theme of "Obiectives 
2 ti^tes!^^^ planning, types of investigations, and study cost 

It recognizes that the fundamental objectives of studies bearing 

related ^ 

resources are the same regai^ess of study tvoe or sco-rva in 

objective” is defined for IndlTlduS’studies 

farorable to 

+ -:i ^®Sa^ess of the type or scope the fundamental objective of anv 
study bearing on the water and related land resources of a river bSin 
^ sound contribution toward orderly, efficient, snTli^it 
conservation, development and use of these resources. Accordinclv Lt, 
study which defines an action program should be carried to the point of 

-- P-P- temns of the 

For puiposes of this discussion the term ’’individual studies" has 

of UMtad a«al or functional aoopa, anf^h. 
tern objectives has been taken to mean the guide lines necessarv to 
relate such etndlea to possibly broader river basin problems and^Svities. 

The nominal scope of indiyldnal studies is set by such factors as: 

a. The authorizing resolution or enactment. 

b. The desires of local interests expressed in public 
hearings and via other channels. 

c. An urgency of problem warranting attention via 
Interim report. 

d. ^vious physical and economic independence from or 
domination of broader programs warranting attention 
Via interim report. 

e. The specifications of small project authorities. 
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When the conditions of phyisiceJL and economic independence or domination 
prevail (ie: "where developioents arising from an individual study clearly "would, 
hear no significant physical or economic relationship to others^ or clearly 
would comprise a part of any plan likely to he developed hy more extended stud.y} 
individual studies pose no special problems and may he undertaken "under the 
q.uality controls applicable to basin studies^ restricting detail to that necessarj 
for sound decision as to the content^ scope^ and timing on the individual study 
plan. 


When physical and economic independence or domination are not obvious, and 
resultant complications s"re likely "to be significant, the follo"wing general 
courses of action listed in order of preference are available: 

1. Inclusion of the study as part of a basin-wide investigation. 

2. Extension of the study to provide at least minimum physical 
and economic ties to related water resource development needs 
and activities. 

3. Conpletion of the study without establishing physical and 
economic ties to related water resource development needs 
and activities. 

VJhere the first alternative is feasible with respect to authorizations, 
public relations, and lack of urgency it should be adopted "without hesitation. 

An understanding of the ad"visability of such an action by all concerned might 
be facilitated ■ throu^ the coordination mechanism for the parent study. 

Where conibination of reports is not feasible or problems of physical and 
economic dependence are not too serious to be handled by separate report 
procedure the possibilities of minimum extension of the scope of the indivldioal 
study should be explored. Close coordination "with study sponsors shovild be 
helpful in such cases. 

Where the terms of authorization or other fac"tors are such that there is 
no alternative to submission of an individual report "without providing minimum 
physical and economic ties to related water resource development needs and 
activities the planner has a responsibility for making this clear in his report 
and taking it into account in his recommendations. Such adverse factors as early 
physical or economic obsolesence, physical or economic inadequacy, -wasteful use 
of resources, and early need for modifications or adjustments at excessive cost 
should be brought out. 

In summary, the tests of good planning apply equally to all reports. In 
the case of individual studies as defined herein there is an additional "working 
objective requiring that the study be undertaken -within the most favorable 
possible climate consistent -with authorizations, public relations, and lack of 
urgency. Where this does not permit selection of a study climate favorable to 
sound decision the short-comings and consequences of the adopted report pro¬ 
cedure should be made a matter of record in the individual report. 
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PAKTIdPATION in STUDIES 
by 

Howard. R. Bare, Chief, Reports Section, 
Southwestern Division, Co3t>s of Engineers, Dallas, Texas 


INTRODUCTIOn 


.o -.1.^ ’ ^ some of you know, it happens that my vantage point 

xOT “bhe last 25 ysars has "been in the planning field for civil 
works at the District and Division level in the southwestern 
region of the United States. A few early yeoxs of my service 
in the Corps was in connection with the Muskingum Conservancy 
projects in Ohio hack in the 1930 's. Five years was as a staff 
member of the Corps-AHR office when we had the chairmanship of 
the Arkansas-White-Red Basins Interagency Committee. I have a 
working knowledge of the operations, procedures, report of 
the U. S. Study Commission of Texas although my participation 
in that effort was to a minor degree. However, our Division 
and District offices had lead participation and our Division 
Engineers were members of the Commission. You may have to keep 
these things in mind in considering the views and suggestions 
expressed in this paper. There are perhaps other ways more 
applicable to certain sitmtions. These different views are 
intended to be developed in group discussions scheduled for 
later in the day. 


AT THE REGIONAL LEVEL 


2 . In keeping with the objective of coirprehensive river 
basin planning, the Chief of Engineers has pointed out the impor¬ 
tance of the establishment of formal coordinating arrangements with 
other Federal agencies a n d State and other local interests beg inning 
in the early stages of river basin stxidies to provide a basis for 
full and continuing exchanges of views during the studies; advice and 
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assistance to all participating agencies in regard to objectives, 
work assignments, schedules and fundingj assistance in the resolu¬ 
tion of study problems as they arise; and periodic review by all 
concerned of the progress being made. Assistant Secretary of the 
Army, W, F. Schaub, in his letter dated 15 June 1962 to the Secre¬ 
taries of Interior; Agriculture; and Health, Education, and Welfare, 
proposed that the four agencies begin immediately to coordinate 
further planning efforts on those river basins for which authority 
to proceed has already been provided by the Congress and on which 
studies by all or most agencies are already underway or conteii5)lated 
in the immediate future. Mention was made that Congress had directed 
comprehensive studies by the Corps of Engineers be made of certain 
basins. Assistant Secretary Schaub stated, pending possible estab¬ 
lishment of river basin commissions by legislation, that he proposed 
coordinating arrangements be established for these basins similar 
to those used effectively in the Delaware Basin study. He stated 
that with concurrence of the Secretaries he would propose establish¬ 
ment of coordinating committees, to include representatives of State 
as well as Federal agencies, for all comprehensive studies which the 
Congress has directed be undertaken by the Corps of Engineers under 
the Secretary of the Army. 

3. In letter to the Director, Bureau of Budget dated 27 Noveniber 
1962, the Secretaries of Agricultxire; Army; Health, Education, and 
Welfare; and Interior stated; 

"Through the Interdepartmental Staff Committee, which 
we established last year to assist in the Joint tasks 
assigned to us by the President relating to other water 
resource matters, we have consisted coordination of water 
resource planning programs for reflection in Fiscal Year 
1964 budget estimates, ***♦." 

"Consideration has been initiated concerning means by 
which adeqviate coordination of planning may be assured. 

For the Ohio Basin where planning is underway we have 
agreed to form a coordinating Committee of Federal and 
State representatives similar to that utilized in the 
recent Delaware study. Conclusions have not yet been 
reached as to the appropriate procedures for other river 
basins. We will inform you of these conclusions as soon 
as they have been reached," 

A copy of a letter (27 November I962) addressed to the Secretaries 
of Agriculture; Commerce; Interior; and Health, Education, and Welfare 
and the Federal Power Commission initiating such action in connection 
with comprehensive investigation of the Ohio River Basin has been 
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furnished to the field by OCE, as has a list of designated 

representatives for certain other river basin study coordinating 
committees. 

4 . In niDst cases, it can be expected that the District or 
Division Engineers would be Chairman of formal regional committees 
organized for the purpose of acconplishing an investigation assigned 
to the Corps. The responsible District or Division Engineers would 
expect participation by representatives of Federal Departments of 
AgricTolture; Commerce; Health, Education, and Welfare; and Interior; 
and the Federal Power Commission; and the Governors of the applicable 
States to cooperate with the Corps of Engineers in each separate 
basin investigation. The organizational device for regional commit¬ 
tees could taJse quite different forms auad membership representation 
depending on such factors as areal extent of survey, existence of 
going inter-agency committees such as the Missouri Basin Inter-Agency 
Committee, the Arkansas-White-Red Basin Inter-Agency Committee, the 
Columbia Basin Inter-Agency Committee, the Pacific Southwest Inter- 
Agency Committee, the California State-Federal Inter-Agency Committee, 
and other similar groups. Where such groups exist in an area it 
would seem reasonable to expect that Federal and applicable State 
representatives now serving on such an inter-agency group would be 
assigned to also serve on any regioneil committee established to cover 
a basin study assigned to the Corps. It also seems reasonable to 
expect that if a study basin boundaries coincide with those of 6in 
existing inter-agency organization that those individual members, 
would be assigned to the regional committee. On the other side of 
the coin, there may be a few instances where formal regional commit¬ 
tees would not be required for accomplishment of our basin planning 
mission. An exan5)le is in an area where an inter-agency group or 
commission such as the U. S. Study Commission of Texas has recently 
completed a Type I plan. 

5. The various eigencies would normally be informed that the 
Corps of Engineers had been delegated the task and responsibility for 
making certain comprehensive investigations, and that the Corps would 
be seeking the cooperation of Federal and State agencies responsible 
for various functions and activities that might be embraced in a 
plaja for the basin. The Corps of Engineers conceives of its position 
as being mainly that of a coordinator in the development of a plan 
which would encompass many functions and activities not within its 
sphere of authority. The Corps woiild make the assignments to the 
cooperating agencies, who would then be expected to assume full 
responsibility for ceurrying out these assignments and for the reports 
and recommendations resulting therefrom. The reports of the cooper¬ 
ating agencies would accompany the final report of the Corps of 
Engineers, eind the recommendations of those agencies would be at 
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1 ^ -In the main hcxiy of that r^ort* To the extent 
least devLopinent of a coordinated and 

necess^ to bring ^ resolve differences between various 

interests, or to take into account the views of the 
^enci p-^g of Engineers may, in its final report, make 
States, the Co^ vaSfnce with those of the cooperating Federal 
recommendations a ^ ^ Indicate the differences 

.S raoomSnStions of the Corps of Engineers an<f that of 
between jbe Corps would provide funds to cooperating 

me~S?fsin;rX OU? such partes of the work assW 
tSrS these agencies would not otherwise undertake during the 

^CTiod Each Federal cooperating agency may also invite 
itS^ SopSaU;n Sthin the scope of that agency’s assignment. 

folios fancies would be concerned with most of the investigations. 


a. Department of Agriculture 

Soil Conservation Service 
Forest Service 

A gr icultural Research Service 


b. Department of Health, Education, and Welfare 
Public Health Service 


c. Department of Interior 

Fish and Wildlife Service 
National Park Service 
Bureau of Mines 
Geological Survey 

Southwestern Power Administration 

Bureau of Reclamation (in IT western states) 

Southeastern Power Administration 

Bureau of Outdoor Recreation 

d. Department of Commerce 

Office of Business Economics 
Census Bureau 

Area Redevelopment Administration 

Weather Bureau 

Bureau of Public Roads 

Office of Undersecretary of Tremsportatlon 


e. Department of Labor 

f. Federal Power Commission 

g. States (applicable agencies) 
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6. For the purpose of resolving problems of mutual Interest 
to severed. Pedered eigencies or Federal agencies and States, admin¬ 
istrative devices vould have to be established at the field level, 
generally with the representative of the Corps of Engineers providing 
the leadership* The main functions of these groups would be to make 
periodic examinations of the progress being made in the various 
studies, to discuss the problems of mutual interest, and . to assist 
and advise edl.participating agencies. It is in this area of inter¬ 
est that the rest of this paper is addressed to auxd the comments 
thereon are intended in general to be within the framework of 
regional basin study coordinating committees covered above. How¬ 
ever, a good deal of the information, comments, and views expressed 
in the following paragraph are also applicable to regional committee 
aspects of our planning effort. 

WORKINa WITHIH THE REGIOMAL COMMITTEE FRAMEWORK 

7« In consideration of methods of approach to cover the 
general subject of participation of others within the framework 
of regional basin committees, it appears that two alternatives 
have the most merit. The first is to try to cover participation 
with each individual Federal and non-Federal agency, private 
groups, and other planning interests connected with an effort of 
this kind. This method has certain definite advantages but this 
particular angle focuses efforts on a comparative analysis of a 
long list of agency responsibilities that have already been covered 
rather extensively in the literature and in forum discussions. 
Individual agency treatment has its limitations as there are tenden¬ 
cies in excessive compartmentalization where attention can be easily 
directed to the trees rather than the forest. An item that bears on 
this matter, too, is that later in the seminar, the contributions of 
the individual Federal agencies and the roles of the states will be 
covered by separate papers. This leads to the second approach - 
a treatment of the broad phases of peirticipatlon effort with others 
in the water resources planning field. This approach seems more 
realistic because planning on a brosid front under today’s concept 
is complex and represents bringing btmdles or collections of Indiv- 
idxial agency efforts into an integrated package in the interest of 
the most good for the greatest nximber of people. 

8. An inportant part of moving ahead under today's concept of 
bMin planning Involves what might be called good "philosophical 
engineering" or maybe better the right "attitudes for planning." 

This aspect of om: participation with others needs to be sharpened 
more than any other. We should better understeind the whys and the 
wherefores of dissimilar views and interests in the water resources 
field. Then the problems before us can be conprehended more fully 
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and we can thereby be in a better position to be znore efficient In 
our leadership in the resolvement of dlssinllar views euid the work¬ 
ing out of equitable solutions to hutneui problems to the same high 
degree of efficiency with which we solve engineering problems. 

A brief sumnaxy of the Corps' role in basin planning should help to 
establish what historical and present-day events in the planning 
field have motivated our efforts and our philosophy or attitxjdes 
in the water resources field. 

9, For more than a half-century the political leaders and more 
thoughtftd citizens of the United States have been striving to grasp, 
assess, and, during the latter part of that period, put into effect 
a fundamental concept first clearly enunciated during the "conservation 
crusade" of President Theodore Roosevelt’s Administration. This con¬ 
cept is, in brief, that each of the major river basins should be 
develop^ under a single con 5 >rehensive plan, multiple-purpose in 
scope and consolidating all developmental activities within the basin 
into a coordinated whole. Over the years this basic idea has won the 
conmendation and support of the official bodies established from time 
to time to advise the Government on resources development. But prog¬ 
ress in incorporating this concept into the law and into the programs 
of the Federal agencies has been halting and pcdnfully slow. It now 
appears that a firm decision has at last been reached. Both the 
Congress and the Chief Executive have called for the preparation of 
comprehensive unified plauis to guide the develc^ment of an of the 
Ration's great river systems. The planning agencies of the United 
States are therefore confronted with a planning task of unprecedented 
magnitude and difficulty. 

10. Under today's concept, comprehensive plans for the develop¬ 
ment of the Nation's rivers should be designed to meet nations!., 
regional and state goals. The primsury goal must be the protection 
and enhancement of the welfare of Its people which the people need 
if they are to live healthy, happy, and productive lives. Basin piftna 
can be roughly correlated with the growth of the Nation's wealth, 
which, in turn, may be either accelerated or slowed down by the rate 
at which the potentials of its rivers are developed. Plans adequate 
to meet modern needs, and to conqply with modera concepts of resource 
development, must be based upon a modem philosophy of plsmning. Such 
a philosophy, growing out of the Corps of Engineers' many years of 
experience, includes a cardinal principle that basin planning is a 
team job. Many agencies, institutions, and non-public groups must 
be brought into the development of conprehensive plans if they are 
to have balance, meet all inportant needs, and be generally accepted. 

The participants represented on basin planning teams must be willing 
to cooperate with each other in planning, and to adjust their roles 
to the nature of the basin's potentials and problems, as well as to 
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the capabilities of other menibers of the team. Experts In many 
disciplines, and especially In the economic field, can Tnw.irft inpor- 
tant contributions to such plans - formulation of conprehenslve 
river basin plans Is not a Job for the engineer alone. The tech¬ 
nical and economic participants assigned responsibility for formu¬ 
lating such a plan should limit themselves to objective considerations 
of the technical and economic aspects of the task, and any necessary 
consideration of political factors Should generally be provided by 
District and Division Engineers rather than those charged vith 
preparation of the plan. 

11 , It was not until 1950 that Congress actually directed that 
the regular agencies of the Ex:ecutlve Branch prepare a truly compre¬ 
hensive river basin plan. This directive was included in the Flood 
Control Act of that year, and called for a suivey imder then-existing 
Federal policies and procedures of the region drained by the Arkansas, 
White and Red Rivers, all to be coordinated with the Department of 
the Interior, the Department of Agriculture, the Federal Power Commis¬ 
sion, other appropriate Federal agencies and with the States, as 
required by existing law. The same Act called for a similar, but 
less intensive, study of the New England-New York region. These 
studies were made by Inter-agency committees operating under -ttie 
chairmanship of the Corps of Engineers. This resulted in "framework'' 
(Type I) plans of great value for guiding and coordinating future 
developments in the two regions. The Corps of Engineers in 1956 
initiated the formulation of a detailed conprehenslve (T^rpe II) plan 
for the Delaware River Basin, with the full cocperation of the other 
Federal agencies and.the States. This plan was submitted to Congress 
and the carrying out of certain parts thereof was authorized by the 
Flood Control Act of 1962. A similar plan for the Potomac River Basin, 
formulated by use of a generally similar technique, is nearing comple¬ 
tion at this time. In 1958 Congress authorized the establishment of 

U. S. Study Commissions to make conprehensive plans for the river 
basins of the southeastern region and Texas, This has resulted In 
the conpletion of a framework (Type l) plan for the Texas River Basins. 
A similar plan for the southeast is nearing conpletlon. The Study 
Commissions serve as agencies to coordinate the plemnlng work of 
the existing Federal and State agencies. 

12 , When the Government first began to provide civil works - 
then na l nly transportation facilities - necessary to development of 
the young Nation's vast potential economic stren^h, it caOled upon 
the Corps of Engineers, Although the Corps had previously made surveys 
a33d studies, the first appropriation for actually carrying out a Federal 
civil works project was not made available to it until 1824 when 
Congress authorized the inprovement of the Ohio and Mississippi Rivers 
by the removal of snags obstructing navigation. 
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13 . During the ensuing 139 years a major part of the Federal 
Gtovemment's growing responsibilities in the field of water resowce 
development has been assigned the Corps of Engineers, ^en when the 
services of other engineering organizations became available to the 
Government, it continued to rely mainly upon the engineers of the 
Army for the planning ani canying out of the Nation s major public 
works. This in itself is an Indication that the Corps of Engineers 
has discharged its civil works assignments with efficiency and integrity. 


ill-. As the Federal agency bearing the principal responsibility 
for developing the Nation's water resources, the Corps of Engineers 
has, also quite naturally, been the leading Federal planning organi¬ 
zation in the water field. At the outset the Corps was called upon 
to develop plans for Individual harbor and waterway projects. But 
over the years the Federal Government progressively assumed wider 
responsibilities and the scope of Corps' plans broadened correspond¬ 
ingly. This evolutionary process set the stage for the 190I report 
of the Senate Select Committee. That report appears to have been the 
final action required to open the door to a new era in the field of 
water planning. There is no longer any question but that fut\nre 
development of the Nation's river basins will be guided and coordinated 
by coD^rehensive and unified plans, designed to bring about multiple- 
purpose development of their resources. As the Nation enters this new 
plamning era, serious consideration is being given to the best way to 
arrive at such con^ehensive plans. 


15. Following up on the President's call for iniplementation of 
the Select Committee's recommendation that coiiq>rehensive plans be 
con^ileted by 1970 , the Chief of Engineers then developed a tentative 
program of future basin planning. This program was based upon recom¬ 
mendations of his Division Engineers, and encompassed not only the 
development of the framework, or Type I, plans required to meet the 
President's immediate objective of nation-wide coverage by 1970 , but 
also the preparation of the detailed Type II plans that would be 
required to conplete the total basin planning job to the extent that 
needs can be foreseen at this time. 


16. The Corps of Engineers has the only nation-wide organization 
possessing know-how in the field of comprehensive river basin planning. 
It has 11 Division Offices and 38 District Offices staffed to undertake 
planning in this field. The Corps also has 139 years of experience 
in dealing with the development of the Nation's rivers. Over that 
period it has assembled a vast body of data on aiU of the rivers of 
the United States. No other Federal agency has had comparable experi¬ 
ence in the actual preparation of con^irehensive river basin plans. 

The experience gained in the Arkansas-Vlhite-Red and the New England- 
New York joint planning efforts provides an extremely valuable 
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understanding of the scope and nature of framework (Type l) plans, 
and of the problems which arise in cooperative development of such 
plans. The experience in develcping Type II plans for the Delaware 
and Potomac Basins will also be invaluable to the Nation in the new 
planning era Just now opening. 

IT* However, as stated hereinbefore, the Corps of Engineers is 
strongly convinced that the pl anning task set by the Select Committee 
ax)d the President cannot be successfully acconplished without the use 
of all of the know-how, all of the information, and all of the plan¬ 
ning personnel now available to the Federal and State agencies and 
others concerned with the various facets of comprehensive basin plans. 
Moreover, the Corps believes that it is in a position to provide 
leadership in the fonmilatlon of such plans, 

WHT DIFFERENT VIEWPOINTS 

18 . From a pyramiding of statutes for over I39 years, various 
inportant policy declarations and laws have been embodied in different 
legislation. Each addition has usually dealt with the most pressing 
need cimrent at that time. In large measure each of the needs has 
been treated separately as it has arisen, and separate administrative 
machinery has been established to take care of it. As stated before, 
in recent years there has been a trend toward multiple-purpose 
basin-wide comprehensive development as expressed and inplemented in 
various Congressional statutes which were passed at different times 
and devoted to the separate phases of development, and administrated 
by separate agencies. The steps taken legislatively have permitted 
the construction of multiple-pixrpose and basin-wide plans but without 
altering substantially the tmderlying bodies of separate law which 
are largely articulated with the principal water resource purposes 
sujd different localities. And since the underlying bodies of law 
have remained unchanged, a conplete conposite of these separate suid 
differing statutory provisions constitute the law applicable to 
present-day sitmtions. Within this framework of applicable law, 

the Corps must provide leadership in the field of comprehensive basin 
planning to weld plans and programs in the most efficient way to 
develop the water and land resources to best serve the needs of the 
people. 

19. In the past there have been charges of conflict, duplication 
and waste in the administration by Federal agencies of the water 
resources program in the United States. Honest difference of opinion 
has existed between administrators, agencies and individuals as to 
the water resources program of the United States. In spite of con¬ 
flicting agency policies, views and Interest, there has been a steady 
and sound advance in Joint efforts by planners. The significant areas 
of disagreement between Federal agencies is relatively s na il. The real 
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difference Tsetween executive agencies and, indeed, within a 
agency stems for the n»st part from Inherent differences in the 
requiranents of the various water users which, in turn ^er the 
yei-s, has developed into differences in legislative ^ adminis¬ 
trative procedure under which each agency operates, PundamentaO^, 
it reduces to the realm of differing social and welfare viws that 
are exemplified in existing water resources laws, , 

committee organization and related channels in the Executive Branch. 


20. In addition to the Co3t>s project purpose responsibilities, 
numerous other agencies participate in water-resource develc^nt 
on a project purpose basis. The Bureau of Reclamation operates in 
the 17 western states, primarily in the irrigation and conservation 
aspects of water resources planning. 'The Department of Health, 

Education, and Welfare is primarily concerned with water quality 
control and works with the Corps on establishments of needs and 
for Water supply for municipal and industrial purposes. 

The Bonneville Power Administration, the Southeastern Power Admin¬ 
istration, and the Southwestern Power Administration of the Department 
of the Interior are marketing agencies for the electricity generated 
at multi-purpose systems in these areas. The Tennessee Valley Authority 
has almost sole Jurisdiction over aU phases of water-resource develop¬ 
ment in its region. The Soil Conservation Service of the Department 
of Agriculture runs a program of flood control on small upstream 
trihutaries and on rivers that are off the main stream. T3ie Indian 
Service is in charge of all developments on land set aside as Indian 
reservations. The Federal Power Commission has general regulatory 
authority over hydroelectric power development, and supplies the 
basic market studies which determine the need for the power output 
of all Corps of Engineers* projects. And many other agencies and 
state plq-wning agencies enter the picture in various incidental ways, 
usually on a functional basis. 


21. With the exception of the TVA, each of these agencies has 
a traditional function which was entrusted to it by the Congress, 

The administrative organization of federal water-resource activities 
is defined in terms of functions rather than of areas such as river 
basins. Since the development of most rivers is of a multi-p\jrpose 
nature, involving several functions, it Is an absolute necessity in 
comprehensive basin planning to get some workable form of participation 
from these agencies and from the state and local interests groups 


- 1 - 

Over 102,000 s^arate types of governments existed in 1957 
according to the U. S. Bureau of the Census, 1957 Census of Gk)vem- 
ments. Volume 1, No, 1, pp, 1 and 15* 
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within the regional committee setup. This can he accomplished In 
infinite ways. The real problem is one of devising a piftnning 
mechanism through which various interests can be equitably repres¬ 
ented and no group of interests can dominate the formulation of the 
plan. 


WHAT DEVICE TO USE 

22, The most productive type of society is the kind of diversified 
society which exists in our country today. However, the splintering 
effects of interest run counter to the practical TnAvimH of pure effi¬ 
ciency in operations and in the decision process. There are several 
arrangements that can be provided for compounding different interests 
into a working formula for the pursuit of the common good. The 
specific arrangement will or may differ from area to area, and differ 
because of scope objectives (Type I or II studies). A regional inter¬ 
agency group for each major basin would generally be the first step 

in setting up the machinery to get the broad objectives in focus. 

Then within this apparatus is the machinery of ad hoc committees, 
work groups, coordination committees, collaboration committees, 
inter-agency planning staffs, and most inportantly, the long estab¬ 
lished agency-to-agency arrangements. The perspectives of individual 
agencies who have their roots in functional project purposes can best 
merge their perspectives into an across-the-board viewpoint through 
the framework of continuously acting coordination machineiy that 
easily be established through existing administrative arrangement. 
However, the Corps must maintain constant surveillance on a systematic 
basis throughout the study and not on a two-time basis - as at the 
beginning and end of the study. Reconciliation is acconplished, how¬ 
ever, not by command but by efforts at meeting of minds on a day-to-day 
basis. The end product may not be perfect but by earnest effort, 
solutions will be developed which can largely be accepted by all con¬ 
cerned with no group or interest dominating the development. No device 
and no mechanism can automatically do the trick. This is a matter of 
unwavering determination of all concerned to get the Job done. 

23. The variances in the interest, capacity, and methodology of 
various agencies and planning groups involved require that the internal 
physical airangements we develop for individual basins to acconplish 
proper cooz^linatlon must allow plenty of room for novel and unexpected 
forms. It is probable that the more flexible we sui'e in arrangements 
the better off we will be. The dissimilar physiceO. and social con¬ 
ditions and status of work acconplished to date siiggest that arrange¬ 
ments that may be excellent for one locality may be entirely unworkable 
in another area. More often than not participation with others can 

be acconplished best by a small staff of planners representing the 
major interests in a particular situation. In certain circumstances 
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the planning staff shcrulA a plan- 

la other “ » ^’l^|^f=^ti«s. Indlvidu^ 

ning staff of Corps’ and other agen^ ^ paxtl- 

Corps’ participants sho^d ^ ^delegation to the normal 

cular hasin. Assignments encouraged. Where the technical 

institutional going Sstitutional machinery, It 

wrh cannot he S^tSdlng vork groups, collah- 

may be desirable to establish . 4 -hfirft and similar groups with 

oration committees, or closely related interests* 

representation froa dSctL and guid<unie 

Teir^nnSf’^.^l^adVn® should 1 ,. "broad- 
Of t^ tStechnlcal specialists. Planning 

gauged gener^sts^ ^nnaist of high-quality persons that are 
staff with goals estahnshed hy the President, 

viUing and ai administrative cohesion 

eithln the fras^i ^iat^ dlrel^ts and overall plan fonm- 

iSlon to see that established goals are met. 

and current programs must move ahead together. Ad hoc Imtprovlsati 
and spot adjudication are to he preferred to impassahle controversial 

issues. 


QPERATIOriS 

2k. Administrative machinery is indlspensihle hut it will not 
do the job alone. Corps' leadership must r em ain flexible and keep 
being recreated to meet the wide range of situations that will he 
encountered in pi armi ng on such a broad scale. long experience has 
demonstrated that success in inter-agency planning succeeds in direct 
proportion to the quality and character of the leadership. In working 
with others in the water resources field. Corps' representatives should 
make their leadership felt by the media of persuasion by winning wide 
public s up por t by making sure that various interests are equitably 
represented and by being successful in good human relations. We 
caniot be doctrinaire or unyielding. We must be able to deviate, 
con^proBriLse <inii draw out creative principles, criteria, and sound 
engineering projects that represent the one best solution. We may 
find it desirable to recommend enactment of general legislation to 
change existing laws that are constraints to good^ planning and to 
xxrovlde a national framework of policy in such areas as cost sharing, 
cost allocation, and delineation of responsibilities for further 
planning and construction of elements of the plan. One of our most 
difficult jobs is to harmonize conflicting interests of functionally 
divergent groups. In a pluralistic society it is one of the most 
crucial tasks of our Job, just as it is in most diverse undertakings 
public and private. 
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PRESSURE GROUPS 


04. O’ (iemocratic society like the United 

States vhich has developed a nature econony and well organized 
private interests groups, any planning hody will find itself 
constantly plagued by opposition units, often of superior influ¬ 
ence and prestige. To be an effective planner, the scientist, 
engineer, etc., must consider the challenge of pressure groups 
within the context of his specialty if he hopes to make a real 
contribution to our planning effort. Sometimes slow advance must 
be made through con^jromise, by confounding of differences, by 
trimming of plans, and a suppression of two straight-forward lines. 
In the final analysis though the Corps in all these undertakings 
must be entirely answerable for the projects and plans formulated 
and for its conclusions and recommendations contained in documents 
submitted to the President and the Congress. 


SUMMARY 

26 . Expressions by participants at the seminar indicated that 
coordination with Federal and state agencies has generally been 
satisfactory. There was a consensus, however, that more systematic 
and diligent coordination will be required at all levels of operations 
with respect to funding and phasing of work in view of the modified 
basin planning concept presented by General Penny. The main points 
presented in subject paper are summarized below. 

The real problem we have in coordination with others is 
one of devising planning mechanisms through which various interests 
can be fairly represented and no group of interests can dominate 
the formulation of the plan or a particular situation. The Corps 
of Engineers conceives of its position as being mainly that of a 
coordinator in the development of a plan which would enconfass many 
functions and activities not within its sphere of authority. 

The administrative organization of Federal water resource 
activities is defined in terms of functions rather than of areas 
such as river basins. Since the development of most rivers is of a 
multiple-purpose nature Involving several functions, it is an absolute 
necessity in conprehensive basin planning to get some workable form 
of participation from these agencies and from the state and local 
interests groups. Growing out of the Corps of Engineers' many years 
of experience is a cardinal principle that basin planning is a team 
Job. Many eigencies, institutions and non-public groups must be brought 
into the development of comprehensive plans if they are to have balance, 
meet all lnportant needs, emd be generally accepted. 
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The variances in the interest, capacity, 

of irarloos agonclos and planning ^oupn nSln^ to 

lPt«nal phynloal pSn^rf ^ no«l 

aMOnpll.li Lre fl«m. we are 

and rtU be. More often than not 

in arrangements the better orr we >o.xx . atnp.n staff 

participation with =f “ iH p^lcSS^altnatlon. 

f S'rSSd^^^SgiSrS tS n<JS institutional 

S M iTm standing work groups, 

nation committees and similar groups with ^st^ 

having comon or closely related lnt«^»- 

remain flexible and keep being recreated to meet the wide range or 

that will he encountered In S 

Tnnft+ difficult lobs is to haTnionize conflicting lnteres^s or 
?ScSoLuy ^^gent groups, m a pluralistic society It Is one 
^ cSucli tasS o? our Job, Just as it Is In most diverse 

undertakings - public and private. 


We should better understand the whys and wherefores of 
dissimilar views and interests in the water resources field. Then 
the problems before us can be comprehended more fuiy and we can 
thereby be in a better position to be more efficient in our le^er- 
ship in the resolvement of dissimilar views and the working ^t of 
equitable solutions to human problems to the same high degree of 
efficiency with which we solve engineering problems. 


Long experience has demonstrated that success in inter-agency 
planning succeeds in direct proportion to the quality and character of 
the leadership. 
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ESTIMATES OF STUDY COSTS 
- 

Amos Pinkbine, Chief, Basin Planning Branch 
Ohio River Division, Corps of Engineers, Cincinnati, Ohio 


1. Estimates of the costs of modern comprehensive basin 
planning studies are essentially of tvo types; the initial estimate 
of study costs made for programming and budget ptirposes, and a re¬ 
fined cost estimate based on a detailed plan of survey. These cost 
estimates may be further differentiated as to the type and scope 

of investigation required to fulfill study objectives. The objectives 
of the study may be the development of a con^rehensive framework plan 
with a general and broad scope for a major river basin or a geographic 
area coii 5 )rising a group of river basins where the economic growth 
and water resources development'potential are closely interrelated; 
or the objectives may be the formulation of a con^rehensive plan for 
development of the water and related land resources of a tributery 
of a major river or an individual river basin. 

2. In the preparation of an estimate of the cost of any type of 
a con5)rehensive planning study, it is in5)oirtant that time be taken at 
the outset to consider in as much detail as possible the effect of the 
following factors upon study costs: 

a. Objectives and required scope of study. 

b. Availability of published and unpublished data from Corps 
of Engineers, other Federal agency. State or other sources. 

c. Suitability of available data for study purposes. 

d. Type and quantity of additional data that must be compiled 
and analyzed. 

e. Physical and meteorological characteristics of the basin. 

f. Existing developments, anticipated extent of needs for 
additional resource development and potential of basin for additional 
development. 


g. In a program of the magnitude presently contemplated, 
substantial use of the capabilities of private firms will be required 
to supplement Federal capabilities. Consideration should be accorded 

to the difference in cost of work accomplished by hired labor vs. contract. 

h. The economic and social characteristics of the basin. These 
characteristics are of particiolar significance in arriving at a reason¬ 
able order of magnitude of study costs. Knowledge of the basin's socio¬ 
economic characteristics is essential in estimating the cost involved in 
analyzing the public's needs for the products of water resource developments. 
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Some of the specific characteristics which require consideration 
include: total population; population density and distribution; the 
rate and character of economic and social change; location and com¬ 
plexity of industrial development; occupational trends; current trends 
in land use; recreational habits of the populace; effects of outside 
forces on the socio-economic trends within the basin; and trends in 
water use. 


i. Extent of participation by other Federal agencies. State 
agencies and local interests in the investigation. 

3. The accuracy of an estimate of study costs is dependent upon 
the time and money available and the experience and judgment of the 
personnel responsible for the estimate. Initial cost estimates must 
usually be made within a relatively short period of time and without 
specific allotment of funds. The offices responsible for the initial 
estimates must therefore rely heavily upon experience as a basis for 
the estimates. The limited experience in modem comprehensive basin 
surveys leads to the consideration of experience and costs for other 
and earlier versions of basin planning as the basis for initial esti¬ 
mates of planning costs. However, the vast differences between modem 
planning studies and earlier versions makes the latter of questionable 
value as study costs examples. The early "308" reports were made 
without expensive multi-agency coordination, planning for sequenced 
long-range development, or the sophisticated planning concepts presently 
prescribed by Senate Document No. 97. The earlier studies largely dealt 
with river basins uncluttered with numerous and varied existing develop¬ 
ments while modem planning techniques require consideration of all 
possible alternative undeveloped potentials and, also, possible modifi¬ 
cations to numerous existing developments. More recent surveys provide 
information which may be used as a basis for estimating the costs of 
individual study features. 

4. The quality of the initial cost estimate depends primarily 
upon the application of sound judgment by experienced planners who are 
informed on the study area and appreciative of the work and procedures 
required to ultimately reach the study objectives. Examination of the 
cost records of completed studies, item by item, provides an initial 
basis which, after comparison of the characteristics and needs of the 
study areas may be utilized as a guide. Completed comprehensive studies 
for which costs are available are those of the Delaware and Potomac 
River Basins. Knowledge gained in the early development stages of the 
Delaware Study was utilized in planning and estimating the funding 
requirements for the Potomac Study. The physical and socio-economic 
characteristics of the Potomac River Basin differed markedly from those 
of the Delaware. Therefore, significant variations in the study effort 
to achieve the desired results were necessary. 
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tabulation of actual study costs for the Delaware and 

m/ exhibit includes also the estimated costs for 

mS^rdetarentudief -i- river basins and four 

u ^ 7 ! smaller river basins that are currently under 
way or are scheduled for initiation in Fiscal Year 1964. (eS L 1 L p. 

6. Study costs are somewhat related but certainly not in 

^^d^eJistinrs^at^nf^f^’i physical characteristics 

existing state of development will influence the cost by virtue of 

the number of potential projects that must be considered and the amount 

cost°win project evaluation and comparison. Also the 

c St will be affected by the variation in meteorological and other 
natural phenomena; and the number of alternate projects that must be 
considered in meeting the requirements of "best use", as set forth in 
Senate Document No. 97. 


7, Costs reported for the completed Delaware and Potomac Studies, 
and cost estimates for other Federal agency participation in the Ohio 
and Susquehanna studies, which have been obtained after negotiations and 
are considered firm, have been analyzed with a view to determining if 
usable relationships between study item costs and basin characteristics 
could be developed for use as a guide in estimation of study costs. It 
must be concluded that, at this time, the data available are not 
sufficient for reliable cost estimating on the basis of relationships of 
costs to drainage area, number of counties within the basins, population, 
or other factors. However, as experience in basin planning studies 
increases ^d more data from completed studies are available generalized 
relationships between study costs and basin characteristics such as area 
and population may be developed. Generally, the basins for which com¬ 
prehensive investigations have been completed or sufficiently advanced 
to have firm cost estimates have diverse features and problems. The 
amounts in many of the individual items comprising the cost estimates 
may vary widely between the studies. They should not be used as a guide 
for use in preparing estimates for other studies unless the circumstances 
pertaining to the items are fully known. 

8. Following allocation of funds to a study, planning for the 
comprehensive basin planning investigations is firmed-up in a plan of 
survey. This plan is based on detailed and careful consideration of the 
nature and extent of study features to be undertaken by the Corps of 
Engineers and on negotiations with cooperating agencies defining the 
nature, extent and timing of study features to be undertaken by others. 
Estimates of study costs based on the plan of survey should be of high 
quality with respect to the total cost and annual expenditures. However, 
certain relatively expensive study features, such as field surveys, 
sub-surface investigations, stream regulation studies, project designs 
and cost estimates, cannot be fully defined until project formulation 
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studies are well advanced. Accordingly, estimates of study costs 
based on the plan of survey cannot be considered static but are 
subject to adjustment as the study progresses. The oripnal estimate 
should include adequate allowance in the form of a contingency item 
for indeterminate study features. As the study progresses and the 
study features become clearly defined the amount of the contingency 
item may be reduced. 

9. As in the case of the initial estimates of study costs, the 
principal factor entering into the development of a reasonably accurate 
estimate of study costs based on a plan of survey is the judgment and 
experience of personnel responsible for development of the plan and the 
corresponding cost estimate. The judgment of the planner should be 
supplemented by frequent consultation and exchanp of information with 
personnel of other offices engaged in comprehensive basin planning 
studies. Admittedly the Corps of Engineers has more than adequate 
experience in many work features entering into comprehensive basin 
planning. The features in which experience is limited are multi-agency 
coordination, planning for sequenced long-range development, evaluation 
of all possible alternative development potentials and other factors 
involved in the sophisticated planning concepts presently prescribed by 
Senate Document No. 97. It is in these areas that exchange of informa¬ 
tion between planners will be of the greatest value. 

10. The cost of reimbursement of other agencies constitutes a 
large part of the costs of comprehensive basin planning. In the past 
there has been some difficulty in limiting the extent of these studies 
and consequent reimbursement costs. Negotiations with other agencies 
for reimbursable studies should be sufficiently detailed to clearly 
define the work to be accomplished and to limit the studies to those 
required to define the optimum plan for the development of the water 
and related land resources of the basin. The t^e and extent of data 
the participating agencies are expected to furnish should be set forth 
in a mutually agreed upon written statement in the plan of survey or 
elsewhere. This written agreement should include time and funding 
schedules. This procedure should be used to avoid possible misunder¬ 
standings and as a means of facilitating checking of work progress. 

The work plan, as set out in the written agreement, should be reviewed 
periodically to insure that the desired results will be obtained and 
that unnecessary work is eliminated. 

11. Corps representatives should be informed as fully as available 
data will permit on the details of their own program as to schedule, 
extent of coverage of the report and of the requirements of the services 
of the participating agencies when the negotiations begin. Reasonable 
cost estimates can only be made when the negotiators know what is needed. 
Constant vigilance during the negotiations and during the course of the 
studies is required to identify and cull out extraneous studies and 
investigations that may be of interest and desirable from the viewpoint 
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agencies for their programs but not required in 

coLide^Ho'^^^? Negotiations should include 

consideration of study efforts by the Corps of Engineers and other 

coordination procedures for exchange 
of infomation at the working level to avoid insofar as possible 

data collecting and processing. It is recommended that 
periodical reports be made by the participating agencies on their 
progress by means of oral discussions or by written progress reports. 


12. A well thought-out plan of survey for the overall' basin 
planning effort, in which full consideration is given to the type of 
study required, maximum use of information and data compiled in con¬ 
nection with other studies and investigations by the Corps of Engineers 
and other agencies and the limitation of study effort to that required 
to answer the purposes of the study will provide a sound basis for an 
estimate of cost of the comprehensive basin study. The plan of survey 
is i^^cnded to serve as a study guide but to do the job for a compre¬ 
hensive basin planning task the plan of survey cannot be stereotyped, 
but must be tailored to the type and extent of the particular study and 
to the specific river basin involved. Furthermore, the plan of survey 
must be acceptable as a study guide for all agencies participating in 
the study. 


13. Cost estimates for comprehensive planning must be made on the 
basis that planning studies will be limited to the minimum level 
necessary to identify the general scope and nature of water and related 
land resource development needs; to define and evaluate projects, for 
which Federal authorization will be required to permit necessary con¬ 
struction to be initiated within 10 to 15 years from the time of the 
study, in sufficient detail to provide a basis for authorization; to 
identify the general nature and scope of the parts of the plan which 
should be undertaken under non-Federal or other Federal programs to 
supplement or utilize the projects recommended for authorization, 
limiting study detail to the minimum necessary to insure that proper 
balance has been achieved between the two types of projects. 

14. Costs of investigations should not be forgotten once the 
original estimate is made. Further estimates must be made at regular 
intervals (at least annually) until the final estimate is made as the 
investigations approach completion. Timely action must be taken through¬ 
out the investigations to control all activities so that most efficient 
use of funds will occur. Study items should be terminated as soon as it 
becomes apparent that further study will not produce justifiable improve¬ 
ments in the results. The effects of new legislation. Federal regulation 
and procedures should be immediately recognized and their effects on cost 
adequately determined. Duplication in study efforts by the Corps of 
Engineers and participating agencies should be avoided. Frequent joint 
conferences at the working level between the Corps and participating 
agencies to exchange information on work progress, data needs, data 
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availability and data sources will aid in eliminating duplication o£ 
effort. Status of funds and investigations should be compared 
periodically (varying from monthly to quarterly depending on rate of 
progress) to determine if any items are progressing unsatisfactorily 
or if the cost is excessive. Only by this procedure can the cost 
estimates be meaningful. Exhibit No. 2 indicates a procedure now used 
in the Huntington District for cost control. Proper use of the data 
contained in the form should provide sufficient information for timely 
action. The Louisville District is now installing an automatic data 
processing system whereby cost data for all line items in the uniform 
cost code can be made available to basin planners the same day it is 
submitted to the Comptroller Organization. These data may be computed 
daily if desired. (Exhibit No. 2 is page 98.) 


IS. Study cost estimates will be reported on Form PB-6 using the 
uniform cost classification, which comprises the following items: 


.01 - Preliminary Planning and Public Contacts 
.02 - Hydrology and Mapping 
.03 - Surveying and Mapping 

,04 - Materials and Foundation Investigations 
.05 - Stream Regulation Studies 
.06 - Design and Cost Estimates 

.07 - Economic Studies (Exclusive of Base Economic and 
Impact Studies) 

.08 - Real Estate Studies 

.09 - Special Studies (Includes Studies by Participating 
Agencies) 

.10 - Preparation of Report 

,11 - Supervision and Administration 


In addition to the above items the PB-6 should include a line item for 
contingencies. This item which may be of the order of about 25 percent 
for an initial estimatd should be reduced as the study progresses and 
study features such as field surveys, sub-surface investigations, project 
design, cost estimates and economic studies become fully defined. The 
contingency item should also be reduced as unforeseen items appear and 
are included in the study. The contingency item need not cover possible 
price level increases. 


16. In conclusion it may be stated that initial estimates of study 
costs must be based on experienced costs for similar studies, modified 
by the judgment of experienced planners. At the present stage of limited 
experience in modem basin planning the initial estimates for this type 
of study will lack the reality that will come with added experience. The 
refined estimates of study costs based on detailed plans of survey 
prepared after the studies are funded should be of reasonably high quality. 
The preparation of both types of estimates will be facilitated and the 
quality of the estimates improved by exchange of information between 
planning personnel engaged in basin planning studies. 


96 


COMPREHENSIVE BASIN STUDY COSTS 




Delaware 
River 
Basin * 

Potomac 
River 
Basin * 

Susquehanna 

River 

Basin 

Kanawha 

River 

Basin 

Wabash 

River 

Basin 

Willamette 

River 

Basin 

Upper 

Mississippi 

River 

Basin 

Missouri 

River 

Basin 

Ohio 

River 


Study Type 

II 

II 

II 

II 

II 

II 

I 

I 

I 


Drainage Area Sq. Mi. 

12,765 

14,500 

27,500 

12,300 

33,100 

11,200 

188,000 

530,000 

163,000 (13 


Population Thousands 

6,517 (23 

3,000 (33 

2,997 (33 

845 (33 

3,145 

(33 1,2 00 (33 

10,600 (43 

7,500 (43 

19,000 (33 


COST ITEMS 




COSTS IN THOUSAND 

DOLLARS 




.01 

Preliminary Planning 8 
Public Contacts 

$ 168 (53 

$ 89 

$ 108 

$ 125 

$ 130 

$ 95 

$ 400 

$ 260 

$ 233 

.02 

Hydrology 

270 (63 

178 

272 

225 

245 

90 

400 

650 

633 

,03 

Surveying 8 Mapping 


66 

112 

125 

170 

145 

80 


30 

.04 

Materials 8 Foundation 
Comiitions 

296 

119 

199 

190 

310 

270 

120 

160 

70 

.05 

Stream Regulation Studies 

76 

84 

122 

155 

200 

175 

80 

ISO 

607 

.06 

Designs 8 Cost Estimates 

161 

208 

311 

250 

305 

215 

120 

130 

100 

.07 

Economic Studies 

110 

154 

279 

190 

100 

245 

665 

200 

116 

.08 

Real Estate Studies 


29 

55 

SO 

60 

80 

40 


33 

.09 

Special Studies 






470 




.091 

Flood Damages 




no 

200 




836 

.092 

Water Supply 8 Water 
Quality (M8I3 

100 

136 

(83 

100 

340 


160 

300 

138 

.093 

Fish 8 Wildlife 

77 

63 

375 

100 

144 


160 

200 

176 

.094 

Recreation 

80 

70 

209 

100 

136 


120 

300 

156 

.095 

Economic Base Survey 

84 

35 

60 

130 (93 

100 


280 

350 

268 

.096 

Agricultural Water 
Requirements 

127 

111 

270 

140 

100 


160 

225 

255 

.097 

Sedimentation 




40 

30 




60 

120 

.098 

Groundwater 

73 

63 

300 

35 

270 


80 

150 

.099 

Upstream Watersheds 

61 

(73 

(73 

100 

230 


150 (103 

575 (113 

100 

.0910 

Hydroelectric Power 

5 



ISO 

40 


80 

225 

10 

.0912 

Navigation 




25 

125 



410 

11 

.0913 

Highway Studies 




25 



80 

40 


.0914 

Mineral Studies 



448 

35 

30 





.0915 

Miscellaneous Consultants 



30 







.10 

Preparation of Report 

305 

164 

168 

80 

210 

90 

800 

350 (123 

240 

.11 

Supervision 8 
Administration 


212 

394 

120 

150 

125 


250 

108 


Total Cost 

$1,993 

$1,781 

$3,712 

$2,600 

$3,625 

$2,000 

$3,975 

$4,925 

$4,300 


NOTES ; * Completed Studies 

(1) Excludes 40,600 sq. mi. in Tennessee River Basin 
(2J 1955 

(33 1960 

(4) 1950 

(5) Includes $36,000 to assemble data and analyze prior reports 
(6} Includes $132,000 for Northeast Interim Flood Studies 


(7) Included in Agriculture Water Requirements 

(8) Funded by Public Health Service 

(93 Includes $50,000 for Impact Study - Industry § Tourism 
(103 Includes $70,000 for Forestry Studies 

(113 Includes $100,000 for Forestry and $300,000 for land management 
8 cover 

(123 Includes $100,000 for review of prior reports 
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Exhibit No. 1 


Appropriation: 96X3121 General BUDGET REPORT Reports Control Symbol OVDCB-6 

Investigations HUNTINGTON ENGINEER DISTRICT Page No. 20 

roject: Special Studies ^ Civil Activities Military Activities 30 November 1962 
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PLAN OP INVESTIGATION 


■by 

James S. King, Chief, Basin Plaiming Branch 
North Central Division, Corps of Engineers, Chicago, Illinois 

INTRODUCTION 

Senate Document 97 indicates in effect that the basic objective in 
the formulation of comprehensive plans for river basins or regions is 
to provide the best use, or combination of uses, of water euad related 
land resources to meet all foreseeable short- and long-term needs. In 
pursuit of this objective, full consideration is to be given to each 
of the following and reasoned choices made between them when they con¬ 
flict. 


a. Development . Water and related land resovtrces are 
essential to economic development and growth of each region of the 
country and will contribute to such growth through concurrent pro¬ 
vision for adequate facilities, controls, and supplies of water of 
suitable quality for all water uses. 

b. Preservation . Proper stewardship is essential in the 
long-term interest of the Nation's natural resources. This includes 
protection and rehabilitation to insure their proper use. 

c. Well-being of people . Over-all well-being of the populace 
of the region under consideration is to be the overriding determinant 
in considering the best use of water amd related land resources. 

All viewpoints - national, regional, state and local - are to be fully 
considered. 

Comprehensive planning for a river basin and its associated serv¬ 
ice area envisions balanced consideration of the above stated objective 
and its related points in the development of water and related land 
resources. This requires that the trend and probable extent of basin 
economic activities be projected and translated into water needs with 
respect to future time intervals. l^n identification of the needs, 
comprehensive planning encomtpasses development of an c^timum plan of 
inipi*ovement to meet those needs. 

Solutions to problems inherent in striving for optim\xm utilization 
of water and related land resources epitomize the need for cooperation 
and coordination of effort between all levels of Government. Since 
there are few programs of improvement at any single governmental level 
which will so markedly produce changes in physical and social environ¬ 
ments, it is imperative that a well coordinated, conprehensive and 
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cooperative approach he developed. This approach req.^ es appropriate 
consideration of the various pertinent engineering and social science 

disciplines. 

ROLE OF SPONSORING AND PARTICIPATING AGENCIES 

In this interdisciplinary, interagency approach, one ^ency must 
necessarily he assigned the role of "Sponsoring Agency and, as such, 
Assigned ultimte responsibility for coordinating the study 
efforts of all participating agencies as a part of the orientation, 
direction and management of the comprehensive investigation. 


Other agencies. Federal, State and local, are then "Participating 
Agencies", concerned not only vlth their specific fields of interest 
hut also concerned with cooperative consideration of the relative 
in^jortance and interrelationship of all water uses. 


T TORD TO DEFINE STUDY OBJECTIVE 


Basic to the development of a Plan of Investigation for a Compre¬ 
hensive Study is the need for a clear understanding of the broad, 
general objectives of basin planning; the more specific objectives of 
the particular study and the criteria which woiild be used in the con¬ 
duct of the investigation necessary to realize the assigned mission. 

The first concern of the planner, however, when faced with an 
interagency, interdisciplinary basin planning assignment is not the 
tools and mechanics of accomplishing the task, but rather the study 
objective itself. Since the specific study objective must be appraised 
within a more general frame of reference for conducting basin investi¬ 
gations, it is both logical and purposeful that, as we consider the 
tools and techniques of planning, we eJLso consider this frame of 
reference with respect to purpose, approach and scope — because only 
through an understanding of the study objective and its relation to 
the over-all program can an adequate Plan of Investigation be developed 
and used effectively. 


PLANNING PROBLEM 

How then can we provide and maintain needed orientation, direction 
and management of such a conplex interdisciplinary effort possibly 
extending over a period of two to five years or more? Such compre¬ 
hensive consideration not only requires "planning for planning" in 
order to properly orient the study, but it then requires continuous 
effort on direction and maintenance of coordination of all studies re¬ 
quired to meet the study objective. 
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PLAN OF INVESTIGATION 


The planning effort can "best be accomplished through development and 
use of a dynamic Plan of Investigation, generally acceptable as a giilde 
for all participating agencies and tailored to the type and scope of the 
particular study. Such a doctiment, to be usefiol in pasin planning, must 
far exceed in pxxrpose, scope and detail, the Plans of Investigation (Survey) 
which have traditionally been pr^ared for survey reports, and in many cases 
have not actually served the pijrpose for which they were designed. 

Study Management Tool . The primary faction of the Plan of Investi¬ 
gation is considered to be that of study management. Within the context of 
this presentation, study management means orientation, direction and coor¬ 
dination of an interdisciplinary effort. 

Direction of the study effort must be guided by good management 
principles. This includes progressive goals with continuing emphasis on 

(l) Planning, ( 2 ) Organizing, ( 3 ) Activating, and (4) Reviewing. To be 
more specific, this means: 

( 1 ) Planning throiigh coniplete exchange of views leading to study 
orientation and depth, including preparation of a tentative report outline; 

( 2 ) Organizing for the study effort through delineation of 
responsibilities and preparation of time and cost schedules; 

( 3 ) Activating the complete study effort; and 

(4) Maintaining continuous review of progress and direction of 
the investigation. 

Characteristics . In order to permit consideration of this tool, with 
respect to its usefulness and adequacy in serving its management purpose, 
certain aspects of a Plan of Investigation are considered to be worth of 
comment. These are: 

Objectivity in viewpoint 

Foresight end imagination in preparation 

Flexibility in its use 

a. Objectivity in Viewpoint . Planning for a comprehensive basin 
study must be objective rather than subjective in viewpoint. Such objec¬ 
tivity will permit a cong)rehensive public viewpoint in the planning approach 
and will enable planners to view a series of events, study elements and 
ideas impartially and apart from self-conciousness. The problems of de¬ 
veloping comprehensive basin plans are too complex to permit any substantial 
predominance of provincial views. Therefore, through an early and con¬ 
tinuous exchange of views on all aspects of the investigation, the role of 
each participating agency (Federal, State and local) in the study should be 
defined. In addition, a mutual understanding of the contribution that can 
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and should be made to satisfy the requirements of the specific field of 
interest as an integral part of the over-all study can be obtained. 

Direct field level discussions by professional planners is the me^s by 
which this can best be accomplished. Although the mechanics of this pro¬ 
cedure must necessarily be suited to each study effort and persomel 
involved, the importance of an early and clear understanding of the role 
of each participant in the study should be emphasized. Such ^rect 
exchange of views and delineation of participation efforts will Permi^ 
a reasonable approach to effective coordination and will certainly add 
to the chances of an objective planning viewpoint. 

13 . Foresight and Imagination in Preparation . Comprehensive 
river basin investigation requires foresight and imagination in planning 
the approach to the study and in the application of planning techniques. 
This will require at once bold thinking about, and prudent husbanding of 
our planning efforts; imagination to see the possibilities in planning 
for beneficial uses; euid care and foresight to insure that o\ir planning 
resources and efforts are not wasted and so fall short of our study 
objective. The development of a sound plan of investigation to encom- 
lass the study objectives and complex procedtires requires development and 
lontinuous review of basic study components by those trained in a variety 
of professional disciplines as well as those trained in the legislative 
and public administration fields. Professional planners must have a 
basic perspective end concept of the investigation, the interrelationship 
Qf specific studies, and they must be cognizant of the implications - - 
physical, economic and sociological - of the development of water and 
related land resources. 

c. Flexibility in Use. Planning for the development and use of 
water resources for 50-100 years in the future is not an exact science. 
Procedures are available as guides in these planning efforts, but judgment 
by estperienced engineers and social scientists is needed in the appli¬ 
cation of these procedures to avoid unwarranted and costly details and 
precision. 

In any planning process, and particularly in basin planning 
efforts extending over several years, plans for investigation require 
modification as the study progresses to recognize changed conditions and 
in extreme cases even changed orientation of the study. It therefore 
must be strongly emphasized that planning for and management of a water 
resource investigation must mean not rigidity, but intelligent flexibility. 
One way to maintain such flexibility is to develop the Plan of Investi¬ 
gation in three phases; 

(l) Procedural Plan for Investigation. The Procedural Plan 
is a brief general statement of the study objective, authority for and 
scope of the investigation, and the interagency coordination required to 
acconplish.the investigation. Its only purpose is to form a basis for 
initial coordination discussions with all cooperating agencies. It 
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should he written in brief / hut clear, non-technical language. The 
format and content of the Procedural Plan would vary with each type 
(l, II, III) of investigation and with specific local conditions. The 
Outline (inclosure l) is presented only for discussion as an example 
of appropriate subject matter to he included in this initial coordi¬ 
nation effort. 

( 2 ) Tentative Plan of Investigation. The Tentative Plan 
of Investigation is an integrated study outline resulting from the co¬ 
ordination of all views and expressed as a logical sequence of inves¬ 
tigation elanents needed to meet the study objective. The outline and 
content are based on EM 1120-2-101, with some modification considered 
appropriate for basin planning. It should contain a detailed time 
schedule and cost estimate correlated with the investigational elements 
and reflecting agency responsibilities and a deteiiled outline of the 
final report and appendices. This tentative plan would be submitted to 
the basin Coordinating Committee for comment. 

( 3 ) Plan of Investigation. The Plan of Investigation, a 
refinement of the tentative plan, would be developed after all views 
have been expressed through the Coordinating Committee. Inclosure 2 is 
a suggested Plan of Investigation and is presented only for discussion 
for use in comprehensive basin planning. As an integral part of the 
Plan of Investigation, management tools, such as Program Evaluation 
Review Technique (PERT) or the Critical Path Method (CPM) Network 
operation are considered directly applicable to comprehensive basin 
study scheduling as expressed by plans of investigation. Up-to-date 
time schedxiles and cost estimates for long-term comprehensive basin 
studies are considered indispensable to efficient study management. 

While recognizing that a cooperative river basin investigation may not 
lend itself to the degree of rigid control, as in the case of some 
other types of pTOjects, the use of these procedures to quickly evaluate 
modifications in study elements as to the impact on time and cost, is 
worthy of consideration as an effective tool in implementing the Plan 

of Investigation. 


SUMMARY 

The primary function of the Procedural Plan - Plan of Investigation 
sequence in Conprehensive Basin Planning is management of the study. To 
perform this management fvinction in an efficient manner, it is all 
inportant that the Plan of Investigation clearly presents the results of 
objective interdisciplinary planning and permits anple opportunity for 
continuous review of progress throughout the entire investigation. It 
then becomes, in effect, the communication tool of management by which 
personnel of all participating agencies are able to understand the over¬ 
all study, its purpose, scope and progress. 


2 Incl 

1. Procedural Plan, page 104 

2. Plan of Investigation, pages 105 & 106 
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PROCEDUEJAL PLAN FOR INVESTIGATION 


I Authority 

II Basin Description 

III Basin Water and Related Land Resources Problems 

IV Objective and Type of Investigation 

V Elements of Investigation 

VI Role of Participating Agencies and Coordinating Committee 

VII Time Schedule of Investigation 


Inclosure 1 
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PLAN OF INVESTIGATION FOR COMPREHENSIVE BASIN PLANNING 


I Synopsis 

II Authority 

III Basin Description 
Physical 
Economic 

IV Improvements Desired hy Local Interests 

V Basin Water and Related Land Resources Prohlems 

Resume of Existing Conditions 

VI Current Status of Water and Related Land Resoturces Development in Basin 
Planning 

Construction 

VII Objective of Investigation 

Indicate Purpose, Scope and Type (l, II, III) 

VIII Policies and Basic Assumptions 

Basic Principles (Economic Life, Water Uses, Federal, State and 
local responsibilities, etc.) Applicable Constraints and Controls 

IX Summary of Available Data 

Engineering, Economic, Conservation, Sociological (Prepared by all 
Cooperating Agencies) 

X Elements of Investigation 

Include Summary of Appropriate Field and Office Studies by each 
Cooperating Agency Required for: 

a. Appraisal of Basin Capabilities and Potential 

(1) Inventory of Resources 

(2) Economic Base Study 

( 3 ) Engineering Studies 

b. Water Needs Determination 

c. Water Ava3.1ability Evalxiation 

d. Development of Time Phased Plan, including Alternatives, to 
meet needs (either Framework Plan or Detailed Plan). 

XI Participating Agencies 

Name and Responsibilities for Investigation in Specific Field 
Interest 

XII Coordinating Committee 

Purpose, Procedures for Investigation and Public Hearings 
Procedures for Effecting Field Level Coordination 

XIII Report Outline 

Include Detailed Outline of Main Report 

XIV Schedule of Cost Estimate of Investigation 

Over-all Schedule sho;xld be detailed by elements of the Investiga¬ 
tion and by contributions of each Participating Agency 
Include the PB -6 cost breakdown with a further breakdown of special 
(Cooperating Agency) studies. Also included should be PERT or CPM 
Operating Network delineating each detailed element of the investigati< 


Inclosure 2 
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XV Procedure for report submission to higher authority 

Reviev hy Coordinating Coimnittee^ each agency and department 
3CVI Recommendation for approval 


5 Attachments 

1. Detailed Outline of Study of 
each participating agency 

2. PB-6 

3. Sequential Operations Program, 
(PEE?r, CPM or other) 

4. Report Outline 

5 . Jfeps or Drawings 
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ROLE OF THE DEPARTMEUT OF THE IHTERIOR 
IN RIVER BASIN FLAMIRG 1/ 


It is appropriate to reviev briefly the objectives or general 
philosophy of the statement on Policies^ Standards and Procedures 
in the Formulation, Evalixatlon and Reviev of Plsins for Use and 
Development of Water and Related Land Resources, approved by 
President Kennedy on l-ky 13 , 19^2, to provide back^ound for con¬ 
sidering the responsibilities of the Depaarfcment of the Interior in 
river basin planning. This will be followed by a statement on the 
role of the Department in such efforts as now implemented through 
the investigations and other activities of the eight and, in certain 
regions, nine bureaus and offices concerned which relate to river 
basin planning and as coordinated through the regional Field Com¬ 
mittees and Regional Coordinators. 

The new standards clearly state that the over-all objective 
in the formulation of plans is to provide the best use, or combina¬ 
tion of uses, of water and related land resources to meet all fore¬ 
seeable short- and long-term needs. In pvirsuit of this basic con¬ 
servation objective, full consideration is to be given to three 
major concerns: 

(1) Development of resources as an aid to national 
economic development and development of each region within the 
economy; 

(2) Preservation of resources, in appropriate instances, 
to insure that they will be available for their best use when 
needed; 

(3) Well-being of people. Well-being of all the people 
is to be the overriding determinant in considering the best use of 
water and related land resources. 

The statement on standards requires that planning for the use 
and development of water and related land resources shall be on a 
fully con^srehensive basis so as (l) to consider the needs and 
possibilities for all significant resource uses and purposes of 
development, including but not limited to: 

domestic, municipal, agricultural, and industrial uses 
of water; 


T7 Paper prepared as background for participation by Henry P. 
Caulfield, Jr., Assistant Director, Resources Program Staff, 
Office of the Secretary, Department of the Interior, at Cosrps 
of Engineers Seminar on River Basin Planning, May 28, 1963. 
The paper was largely prepared by Miss Isabel Picken, Staff 
Assistant, Resources Program Staff. 
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vater quality control; 

navigation in relation to the Nation's ti*ansportation 
system; 

hyclroelectric power; 

flood protection control or prevention; 
land and beach stabilization; 
drainage, including salinity control; 

■watershed protection and management; 
forest and mineral production; 
grazing and cropland in^jrovement; 

outdoor recreation, as well as sport and commercial fish 
and -wildlife protection and enhancement; 

preser-vation of xmique areas of natural beauty, historical 
and scientific interest; 

and (2) to consider all relevant means (including nonstructural as 
well as structural measures) singly, in combination, or in alterna¬ 
tive combinations reflecting different basic choice patterns for 
providing such uses and purposes. 

In the statements of planning objectives the possibility of 
conflict between the objectives is recognized. In particular, such 
conflict may be most intense between the goals of development and 
of preservation. Nevertheless, planning agencies are required to 
give full consideration to all objecti-ves. When there are major 
differences among technically possible plans conceived as desirable 
on basis of consideration of intangible benefits and costs, in com¬ 
parison -with optimum plans based on tangible benefits and costs, 
alternative combinations of projects or alternative projects are to 
be planned and planning reports are to clearly indicate the alterna¬ 
tives and the consequences of the alternate plans. To our knowledge, 
the first effort to fully implement this injunction is now underway in 
the joint Interior-Army siorvey of the Upper Missouri River Basin. 

In this survey, eleven alternative plans for development of the 
resources of the area have been studied and all eleven will be re¬ 
ported including the benefits they will provide and the cost of pro¬ 
viding those benefits. It is anticipated that the field level report 
• will include recommendation that a lesser n-umber of alternatives 
should be given further consideration. It wi3J., nevertheless, report 
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a variety of alternatives ranging from full development of the 
head of this reach of the river for hydro pover production to 
the minimum development required to maintain the river as a 
wilderness waterway. 

The choice among plans within the Executive Branch, as well 
as the first choice of the Congress, is a political choice in the 
proper sense, that is, a choice based upon consideration of all 
aspects of the public interest. 

The Department of the Interior has been characterized by 
some as the conservation agency of the Federal Government. Al¬ 
though there are several conservation functions for -vdiich other 
agencies of the Federal Government have major responsibility, 
it is a fact that the range of responsibilities in the conservation 
field which have been assigned by law to this Department is very 
broad. The total activity of the Department of the Interior is 
undoubtedly weighted more heavily toward natural resource con¬ 
servation than that of any other Department. Amoig other thirgs, 
this Department has major responsibilities in the conservation 
areas of fish and wildlife, recreation, public lands, territories 
and island possessions, Indian interests, minerals including oil, 

».nri in water resoiarces. To some extent, all agencies of the 
Interior Department are concerned with development of water and 
related land resources but the Bureau of Reclamation has a major 
responsibility for such programs. 

The activity of the Bureau of Reclamation is limited by law 
to the IT western States and some activity in the new States of 
Alaska and Hawaii. When it was first authorized in 1902, the 
Reclamation program was concerned directly with the provision of 
irrigation water to arid public lands. The objective of the 
program was to make those lands suitable for settlement and thus 
provide an economic base for the development of the arid portions 
of the western States. During the 60 years since its inception, 
the Reclamation program has been broadened to incl\ide numerous 
additional functions: commercial hydroelectric power, municipal 
and industrial water supplies, flood control and navigation, fish 
pnri wildlife enhancement, water quality control and, in some cases, 
recreation. There is no general recreation provision yst, w^ch 
applies to the Department of the Interior, such as that applicable 
to the Corps in section 4 of the 19^ Flood Control Act. To date, 
recreation at Reclamation reservoirs has been authorized S' _ 
project-by-project basis. In the last six to eight years, individual 
project authorizations have provided for minimum basic facilities 
to be developed as a part of the Federal project cost with the 
objective that these facilities would be operated largely by non- 
Federal public bodies. In some cases where the reservoir is located 
in a National Forest such facilities are operated by the Forest 
Service. At reservoirs where National Recreation Areas have been 
authorized, they are planned and operated by the National Park 
Service. 
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In many respects, the program of the Bureau of Recl^ti 
is similar to that of the Corps of Engineers. The notable dif¬ 
ferences are (l) that the area of operation has been confined to 
the vestem states; (2) that the Bureau’s program has been 
primarily concerned -with functions that are traditionally rem- 
bursable; and (3) the Bureau of Reclamation has responsibility 
in large regions of the comtry for marketing power generated 
at projects constructed by Federal agencies. 


In addition to the Bureau of Reclamation, there are three 
other power marketing agencies in Interior; the Bonneville Power 
Administration, Southwestern Power Administration, and South¬ 
eastern Power Administration, each having comparable responsibili¬ 
ties for marketing of power in specific regions of the country. 
Althou^ not responsible for planning or implementing 
soiirces development programs, these three agencies are directly 
concerned with power market studies and with plans for the size 
qrd type of power installations at Federal dams in their maxket 
areas in order to meet their responsibility for marketing the 
power in accordeuice with the requirements of law and executive 
orders -which control their operations. In the remainder of the 
country, the staff of the Assistant Secretary for Water and Power 
Development in Washington is similarly concerned. 


With the exception of the Bureau of Reclamation and the 
three power marketing agencies, all Interior agencies are au¬ 
thorized to conduct operations throughout the United States, 
i, e., have nationwide responsibilities. As a practical matter, 
the programs of t-wo of the agencies, the Bureau of land Manage¬ 
ment and the Bureau of Indian Affairs, are concentrated in the 
western part of the country. It is obvious ^y tMs is so in 
the case of the Bureau of Land Management, which is responsible 
for the management, protection, and disposal of the public lands, 
since most of the hS'J million acres of such lands are in 11 western 
states and Alaska. Similarly, most of the groups of Indian people 
live in states west of the Mississippi River. 

In neither the Bureau of Land Management or Bureau of 
i fl.n Affairs programs have con^jrehensive ri-ver basin investi¬ 
gations constituted a very significant portion of the total agency 
effort to date. In certain areas, particularly the Missoiari River 
Basin, the Bureau of Land Management has advanced the land classi¬ 
fication studies of the public lands more rapidly than in other 
parts of the country. The Bureau of Indian Affairs has placed 
emphasis on the problems of adjustment of Indian groups -when their 
lands and resources will be p-urchased to permit construction of 
■water resources developments. The major efforts of the Bureau 
of Indi6ui Affairs program are directed toward the education, ■wel¬ 
fare of the Indian people, and management of resources on Indian 
lands. Increasing eniphasis is being placed on in^iro-vlng economic 
opportunities for the Indian people. 


110 


Simllaxly, all other Interior eigencies involved in com¬ 
prehensive river basin investigations in greater or lesser 
degrees, have programs -which focus on specific resources, i.e., 
are functionally oriented, -while river basin planning efforts 
are essentially area-oriented. The Geological Sur-vey, Bureau 
of Mines, Bureau of Sport Fisheries and Wildlife, Bureau of 
Commercial Fisheries, National Park Ser-vLce, and the Bureau of 
Outdoor Recreation -vd.11 now be discussed briefly from point of 
-view of their present roles in river basin planning. 

Geological Survey —Most of the programs of this b-ureau, 
the geologic and mineral resource studies, topographic and 
geologic mapping and water resources investigations, pro-vlde a 
wealth of background information or basic data -which is used 
extensively in comprehensive river basin planning. Programs 
in -water resources cover a -wide spectrum of activities from 
the basic data collection, incl-uding streamflow data, water 
quality data, and ground water levels, through interpreti-ve and 
analytical studies of the resources -to research in the -various 
phases of the hydrologic cycle. In addition to these broad 
programs, which are supported by direct Federal appropriations 
anri oriented to-ward national needs, the Geological Survey is 
requested from time to time to do specific work, usually in 
support of specific public -works projects. The Geological 
Survey performs stream-gaging -work for the Corps of Engineers on 
a continuing .basis in an amount exceeding $1 million during the 
current fiscal year. While much of this stream gaging relates 
to the responsibility of the Corps of Engineers for operation of 
their river basin projects, some relates to investigation activi¬ 
ties of the Corps. There is an agreement bet-ween the Survey and 
the Corps covering this continuing stream-gaging program. 

On the basis of bilateral negotiations, the Survey also 
conducts a -variety of fecial investigations for water resources 
agencies which are directly concerned -with river basin planning. 
These include gromd -water studies, sediment sttidies, water 
quality studies and, in some cases, stream-gaging studies. 
Occasionally the Geological Survey is asked to pro-vide a con¬ 
sulting service covering other phases of specialized conpetence, 
especially geologic knowledge. These special investigations are 
usually funded by a transfer of funds. Infrequently the Survey 
has been able to perform the ser-vices without charge. At other 
times there is cost-sharing, particifLarly where the Survey -wishes 
to conduct the program in a broader scope than is required solely 
to satisfy the planning agency's needs. 

Bureau of Mines--As the Federad agency concerned with 
mineral raw materials and their effective utilization, the Bureau 
of Mines has been increasingly Involved in .con^rehensive river 
basin investigations. Mineral reso-urce, mineral economics and 
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mineral utilization studies have "been conducted for hoth Corps of 
Engineers and Bureau of Reclamation. Factors involved in such 
studies include determination of mineral resoiurces in a project 
area which may become developable as a result of project con¬ 
struction, opportunities for development of previously non¬ 
economic mineral development because of power availability or 
other change in economics as a result of project construction, 
determination of mineral production subject to inundation or 
regulation due to reservoir operation, water requirements of 
mineral industries which may be met through project construc¬ 
tion, etc. 

The extent and type of investigations required in relation 
to any specific water resource development will vary widely and 
depend to a large extent on mineral character of the area. The 
problem of timing of such investigations so that information is 
available for the planning agency when needed requires improved 
coordination of effort. 

Fish and Wildlife Service —The Fish and Wildlife Service, 
which includes the Bureau of Spoirt Fisheries and Wildlife and the 
Bureau of Commercial Fisheries, is concerned with the in 5 )act 
which water resource development programs will have on the fish 
and wildlife resources. In accordance with the Fish and Wildlife 
Coordination Act, studies of the iirpact of such proposed develop¬ 
ments are made and measures to mitigate damages and enhance these 
resources are recommended in authorization reports ■vdiich are pre¬ 
sented to the Congress for action. Such investigations and studies 
are made in relation to project or river basin investigations of 
the Corps of Engineers aid the Bureau of Reclamation. 

This statutory responsibility generally is exercised by the 
Bureau of Sport Fisheries and Wildlife. Participation in water 
resource planning includes such considerations as the location 
and design of structures; control of downstream releases to pre¬ 
serve or benefit reaches of stream fisheries; maintenance of 
reservoir water levels; land acquisition and development of wild¬ 
life habitat; and installation of fish screens, passage facilities, 
or other specific measures as required. 

The Bureau of Sport Fisheries and Wildlife works cooperatively 
with affected State fish and game agencies and, when commerical 
fish are involved, with the Bureau of Commercial Fisheries. 

Fishery aspects of fish and wildlife investigations in the Pacific 
northwest are conducted by the Birreau of Commercial Fisheries. 

In Alaska all phases of river basin analysis relating to fish and 
wildlife are conducted by the Regional Director of the Bureau of 
Coramercial Fisheries. 
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Many prolslems relating to fish and wildlife in connection 
with the Nation’s water development program remain to he resolved 
satisfactorily. Passage of anadromous fishes over high dams and 
the return of their offspring to the sea, maintenance of sustained 
high quality resenyoir fishing, and the very serious effects of 
changes in estuarine habitat on marine fish stocks are among the 
more pressing problems. For example, many species of sport and 
commercial marine fishes depend on a particular character of 
estuarine environment for critical phases of their development. 
Changes brought about by dredging, altered inflows of fresh water, 
and pollution are having an increasingly devastating effect. 
Insufficient attention has been given to date on the changes in 
e 6 tua. 2 rine. areas which result from changes in river regimen due 
to water resources development and the inpact of such changes on 
the fisheries which depend on estuarine conditions for nursery 
areas and growth. 

Bureau of Outdoor Recreation-National Park Service --For 
some years, the National Park Service has been responsible for 
recreation planning in relation to Bureau of Reclamation multiple- 
piupose planning and for recreation area planning at Reclamation 
reservoir projects. With the establishment of the new Bureau of 
Outdoor Recreation there have been some recent cha3:iges in assign¬ 
ment of responsibility for such work. 

Jtb' the present time, the Bureau of Outdoor Recreation is 
responsible for assistance in recreation planning in Bureau of 
Reclamation reconnaissance and basin investigation and reports. 

The National Park Service will be responsible for the more detailed 
planning in relation to Reclamation project investigations leading 
to preparation of feasibility reports as a basis for project au¬ 
thorization. 

The reconnaissance and basin reports on recreation develop¬ 
ments to be prepeired by the Bureau of Outdoor Recreation will 
include the following: evaluation of the recreation potentials of 
reservoir sites in terms of the.demand for and supply of recreation 
in the State, region, and Nation; their relationship to known and 
projected needs, the estimated immediate and foreseeable future 
recreation use; estimates of benefits and losses to existing recrea¬ 
tion values; evaluation of the kind of public use inherent in the 
reservoir areas; a general estimate of the amount of land needed 
for recreation; a recommendation as to what level of government 
should assume administration of recreation; and a broad over-all 
appraisal of how much Federal funds seem reasonable to spend for 
development and recreation lands. 

The wide range of Interior Department responsibilities in the 
resources field and the need for relating the fimctional programs 
of the separate bureaus and for wrking out conflicts among 
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resource uses to the extent possible require that there be some 
formal mechanism through which coordination of efforts can be 
accomplished. The Departnient of the Interior Field Committees 
at field level and the Resources Program Staff in Washington 
have this function as one of their major responsibilities. Both 
are staff organizations which report to the Office of the Secre¬ 
tary. 


The first Interior Field Committee, the Missouri Basin Field 
Committee, was established in 1946 "for the purpose of achieving 
successful coordination of the Department's program for the develop¬ 
ment of the land and water resources of the Missouri River Basin 
and to facilitate cooperation with appropriate Federal agencies 
and with State and public agencies." Since 1946, the functions 
of the Field Committees have been re-examined and restated several 
times but this purpose continues to be one of the basic functions 
of the Field Committee organization. 

At the present time there are six Interior Field Committees; 

The Alaska Field Committee; Pacific Northwest Field Committee; 

Pacific Southwest Field Committee; Missouri Basin Field Committee; 
Southwest Field Committee; and Northeast Field Committee. Each 
of these operates in the very large region of the country indicated 
by its name. The President's budget for F.Y. 1964 includes funds 
for financing two additional field committee chairmen; one for the 
Upper Mississippi River area and the other for the Ohio River- 
Appalachian area. It is hoped that the F.Y. 1965 budget will 
permit employing a Regional Coordinator and establishing an Interior 
Field Committee in the Southeast Region. 


The Field Committee members include the regional directors 
or ranking regional representatives of all bureaus operating within 
the designated regions. They are appointed to the Field Committees 
by the bureau heads and their line responsibilities remain unchanged 
by appointment to the committees. The Field Committee members 
and the chairmen are jointly responsible for achieving program 
coordination within their regions. 


The Regional Coordinators of the Department of the Interior 
serve as chairmen of the Field Committees. The Regional Coordi¬ 
nators are employees of the Office of the Secretary and report to 
the Secretary through the Resources Program Staff. They are 
departmental officials as contrasted with bureau officials and their 
functions in this capacity are staff functions rather than administra- 
f!: I ^ Regional Coordinators serve, also, as the representatives 
of the Department on Field Inter-Agency Committees and other field 
coordinating committees. By virtue of their continuing working 
relationships with the regional bureau officials; through the field 
comnnttee operations, and their direct responsibility to the Office 
of the Secretary, the Regional Coordinators are esneciallv pam'nr.<a/l 
to be the Departmental spokesmen at field level, F PP 


114 



ROLE OP THE DEPARTMENT OF AGRICULTURE IN RIVER BASIN PLANNING 

By Gladwin E. Young, Associate Administrator, 

Soil Conservation Service, U. S. Department of Agriculture 


We appreciate the opportunity you have afforded us to explain 
the Department of Agriculture's concept of its role in river basin 
planning and devel(^ment. It seems essential that basin planning 
be continued on an enlarged scale for many years to come if the 
fut-ure water and land use requirements of our expanding population 
axii economy "to be adequately met. It is, therefore, timely 
that there should be the best possible understanding of viewpoints, 
objectives, policies and procedures. 

Historicad Perspective 

Those of VU 3 who have been in resource development agencies for 
some time have had a hand, large or s m all, in many kinds of river 
basin planning efforts. Some historical perspective is important 
to an understanding of the role of the Department of Agriculture in 
river basin planning and development. Althovi^ the Department of 
Agriculture was created 101 years ago, it was not until 1936 that 
it became an inportant participant in river basin planning. 

The Flood Control Act of 1936 provided authorization and 
direction to the Secretary of Agriculture to initiate a program of 
"investigations of watersheds and measures for runoff and waterflow 
retardation and soil erosion prevention on watersheds. " As many of 
you know that authorization was the upstream waterehed conplement 
to "investigations and improvements of rivers and other waterways 
for flood control and allied purposes" carried out under the super¬ 
vision of the Corps of Engineers. 

Surveys were made and reports prepared by the Department of 
Agriculture under the Flood Control Acts for many river basins 
during the periods 1937-19^ and 19*<6-1952. During those periods 
plans for upstream programs were essentially limited to land treat¬ 
ment measures and minor structures for land stabilization. Operations 
programs were authorized in eleven river basins comprising 31 million 
acres by the Flood Control Act of 1944. Construction was started in 
those basins in 1946, Officials charged with carrying out those 
programs recognized that the measures authorized by the survey reports 
would provide only limited flood protection benefits. Yet there was 
strong local desire for more positive flood protection in the small 
tributaries. As a result, language was included in subsequent USDA 
i^rqpriations Acts to authorize use of appropriated funds for both 

treatment and complementary structural measiures necessary to 
achieve desired levels of flood prevention in the tributary sub¬ 
watersheds . 
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The Department’s concept of its role in river basin development 
has been broadened a great deal since 1948 when the first i^stream 
floodwater retarding structure was completed to supplanent a land 
treatment program for flood prevention in the Cloud Creek tributary of 
the Washita Basin in Oklahoma. Those broadened concepts of upstream 
watershed development received immediate and strong public support. 

By 1950 more than 300 watershed associations and similar groxaps were 
seeking help, mainly from the D^artment of Agriculture, in develop¬ 
ing watershed projects for flood prevention and allied purposes. 

Ifcmy national organizations gave strong siqrport to new legislation 
to extend the ipstream watershed program. 

The first bill to provide new legislation was introduced by 
Congressman W. R. Poage of Texas in 1952. Pending legislative action, 
the appropriation committees in 1953 included $5 million in the U5DA 
Appropriation Act for fiscal year 1954 to start a widespread pilot 
watershed demonstration program patterned after the work which was 
being done in the subwatersheds of the eleven basins authorized in 
1944 . In 1954 the Watershed Protection and Flood Prevention Act, 
Public Law 566 , was enacted. This Act has been further expanded 
and inproved by amendments at nearly every subsequent session of 
Congress. So that nOw the Department of Agriculture's role is to 
assist local watershed organizations with planning and installing 
lamd treatment and structural works in upstream watersheds for a 
variety of multipurpose benefits. 

During the past I 5 years or so the Department has participated 
with other Federal and State agencies in many cooperative endeavors 
for planning water *uid related land resources development. These 
cooperative planning efforts were made throu^ several different 
kinds of organizational mechanisms and in basins with various tjpes 
of resource problems. Certainly all of us have learned a great deal 
about cooperative coaprehensive basin planning through these and 
other investigations. Moreover, a substantive amount of coordination 
has been achieved. Majy policies and procedures of Federal agencies 
as well as points of view of the general public have been harmonized. 
Yet we are not conpletely satisfied with the results of aiy basin 
investigation in which we have participated. Accoxrdingly, we want 
to build on, not rest on, these past experiences. We are anxious to 
cooperate with you and representatives of other concerned agencies 
to devise efficient and effective ways to plan and carry out the 
optimum development of the water and related land resources of all 
our river basins. 


Problems ahead for River Basin ^P^«^T 1 n^r■p 


So much for the past, let 
which will have widespread and 
to be ejected from our future 
development. 


us now consider some of the issues 
far-reaching iapact on the results 
cooperative river basin planning and 
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How comprehensive shotild river basin plans be is a question 
not yet defined in generaJ. policy statements or actual experience. 
However, general guidelines for river basin plan fommlation have 
now been established by Presidential action and are published in 
Senate Document 97^ 87 th Congress. As we study that document we 
are convinced that the intended core of river basin planning is 
the determination of how the water resources in all parts of a 
river basin shall be managed to serve the needs of all the people. 
Those needs include the reduction of flood damages, provision of 
water supply for municipal, industrial and agricultural vise, 
quality control, fish and wildlife development, recreation, hydro¬ 
electric power, navigation, preservation of areas of unique beauty 
and similar purposes. 

River basin planning is focused on water management. This is 
not necessarily an appropriate focus around which all other resource 
developments or economic developments should be planned. The river 
basin plan should not be conceived as the master plan for all human 
activities for a geographic area. Of course, the inpacts of water 
resource development on the total econony of a basin and on total 
national needs for goods and services are given consideration in 
river basin plan formulation. Yet, each river basin plan is 
inherently a "piece-meal" plan from a national viewpoint. Compre¬ 
hensive river basin plans do not necessarily represent the best 
overall economic development plan for the Nation when added 
together. This is not to argue against river basin planning in 
favor of some svper-planning device. We merely seek to establish 
recognition of the limits of river basin planning. 

River basin plans shovild be formulated with appropriate con¬ 
sideration of the needs for and the effects of use and management 
practices on both public and private land. Water management and 
land management are inextricably related. Hence proper management 
of water begins with conservation use of the land on which the 
precipitation falls. Quantities and costs of land treatment prac¬ 
tices need not be estimated and presented in detail in river basin 
plans. But conservation use of land should be set forth as a 
prerequisite for those phases of water management which would be 
adversely affected by improper lemd use. 

For what period should river basin development be planned is 
another pertinent question confronting all of us as we expand our 
experiences in river basin planning. 

It is not realistic to atteupt to prepare a blueprint for 
development for all time to come. There are several reasons for 
not Trwking "one shot" comprehensive blueprint development plans 
for river basins. The principal reason is that no group of planners 
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can reliably forecast needs or technological 
of three to five decades. That is the P®^°^ 

of iniproveinents must extend in many basins. There i flawirmmfnts 
systSatic device for continuous planning of river basin developments. 

We must recognize aM take steps to Preserve 
such as our soil, our forests, irreplaceable dam sites and areas of 
uniq,ue natural beauty that mi^t be spoiled for future use if not 
put\n some kind of escrow. But beyond this, one can J^estion the 
wisdom of seeking authorization in the 1960's for 

reservoirs and other devel<^ments that will not be needed until the 
1990's. River basin plans must be flexible guides which are con¬ 
tinually revised. Provisions should be made for periodic reviews 
of basin plans by all interests, including the Congress. 


How sho uld the principle of maximizing net b enefits be applie^? 
The policies, standards and procedures set forth in Senate Document 
97 if appropriately applied, cam be the tools through which decision¬ 
making officials can wei^ the merits of competing uses of water and 
land and fonnulate a plan for achieving the least costly development 
to accomplish desired and warramted objectives. For exan^le, judg¬ 
ment decisions are required to detemnine if flood control should be 
aimed at protecting the greatest number of acres, or the greatest 
nimiber of people, or the greatest amount of property value, the 
greatest scenic values or some other predetermined goals. Levels 
of protection that should be provided for urban and agricultural 
areas require answers that must be partially based on judgment 
values. Judgment involves more than strictly monetary considera¬ 
tions . A formula for maximizing monetary net benefits cannot 
S'upplant informed judgments in river basin planning but can be a 
usefTil con?ponent of judgments. 


Consider the growing national need for water-based outdoor 
recreation. Is this need best served in any river basin by one or 
more large reservoirs each with thousands of acres of water surface, 
by many smaller reservoirs each with 100 or so acres of water 
surface within a radius of 10 to 15 miles of every point in a river 
basin, or by some combination of such reservoirs or by a wild river. 
Tentative judgments on such questions as these should be reached early 
in the planning process and adjusted as planning progresses so as to 
maximize net benefits within the river basin by minimizing costs of 
achieving determined objectives. 


We can all agree that the objective of river basin planning 
should be to provide the optimum of benefits to all beneficiaries 
within the river basin. In our view, an optimum plan should include 
contribution to a national policy of providing more widespread 
dispersal of people and industry in contrast with fostering further 
concentration in metropolitan areas. 
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We "believe that the solution to the problem of technological 
unemployment in inral areas is not going to find satisfactory 
solution in mass movement of rural people to urban centers. Instead, 
the nation should seek to make more effective utilization of our land 
and water resovtrces and thus contribute not only to the economic but 
to the spiritual well-being of our people by bringing new sources of 
ffliployment to rural areas. These precepts underlie our USM rural 
areas development program. They provide the rationale that has led 
to the strong support for upstream watershed development as a key 
force in rural areas development. 

Now, let us go back to our earlier statement that a desirable 
set of objectives for a river basin plan should be established and 
agreed upon by all concerned interests. Economic analysis should be 
used as a gvdde to the least cost achievement of the selected goals. 

If the goals as first established cannot be met within a favorable 
ratio of monetary benefits to costs, consideration should be given 
to the importance of non-monetary benefits and/or the revision of 
the goals. If goals are revised, due regard should be given to the 
needs of all classes and localities of beneficiaries. 

The thesis we are advancing here is quite different from "basin 
accounting." We are not suggesting that either the economic benefits 
or the financial returns from one project purpose be used to justify 
or support another project purpose. What we are saying is that the 
concept of maximizing net monetary benefits from the national view¬ 
point does not give the answer as to whether the Nation wants to 
retain one river in a wild status and one watershed as a wilderness, 
develop another almost totally for main stem benefits including 
storage of water now for indeterminate or even unforeseen future uses, 
or seek some combination of development purposes. 

What are the proper relationships between upstream watershed and 
main stem development. These are much mis^derstood relationships. 
Sometimes there are conflicts between the puiposes to be served by 
development in the two sectors. In other cases inconsistencies in 
cost sharing are paramount. Usually these relationships have been 
the root of most problems that have arisen in the long cooperation 
between the Coips of Engineers and the Department of Agriculture. 

Let's review, therefore, the principal factors involved in seeking 
an appropriate answer. 

Planning a balanced system of large, intermediate and small dams 
is one of the most important factors in establishing proper relation¬ 
ships between upstream and downstream developments in most river 
basins. We contend that nearly every river basin will ne^ some 
combination of dams of various sizes. That is because main stem 
flams do not provide benefits above than either for flood protection, 
or other purposes such as municipal or industrial water, water 
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q.uality control, or widely dispersed irrigation or recreation. By 
the same token, vqpstream dams often cannot provide the degree of 
flood protection or the quantities of water needed in downstream 
areas. Thus xqpstream dams do not ustially con?)ete economically 
with main stem dams to provide the same kinds of benefits to the 
same localities. Occasionally there are exceptions. We found an 
exception in the Cape Fear River Basin, North Carolina. Here a 
system of 232 upstream dams widely distributed over the approxi¬ 
mately 6,650 square mile drainage area above the lowest damage 
reach on the main stem would provide essentially the same level of 
flood protection along the main stem as the New Hope Dam on Haw 
River which would control an area of 1,690 square miles. 

Generally conflicts between big dams and little dams are 
conflicts between beneficiaries. Main stem beneficiaries often 
get maximum benefits at the expense of upstream interests who are 
deprived of lands used for main stem reservoir sites. Upstream 
interests are sometimes deprived of the benefits from the water¬ 
shed projects when such benefits are considered to be incremental 
to those provided by main stem dams and are not sufficient to 
justify upstream development. 

A balanced system of reservoirs cannot be developed if different 
methods of hydrologic and economic analysis are applied on main stem 
rivers from that used on the tributaries. Neither can a balanced 
system be developed by the so-called process of incremental analysis 
if a few major reservoirs are assumed to be the first increment and 
smaller reservoirs must be justified by the remaining benefits. 
Naturally the converse is also true. Our objective of river basin 
planning should be to develop the least costly system to achieve a 
desired geographic and functional dispersion of benefits within a 
favorable benefit-cost ratio. 

The arguments we have advanced may raise the question as to why 
we have stressed distribution and allocation of reservoir storage. 

On the basis of ovir experiences over the past 20 years, we believe 
that if this problem can be resolved, the other phases of coordina¬ 
tion would fall into place quite readily, or else they would become 
relatively insignificant. 

While we cannot cite any specific river basin where it has been 
done, unless perhaps the Potomac, we believe that a properly balanced 
and economically feasible system of dams can be devised to provide 
optimum benefits within any set of chosen objectives. However, when 
large numbers of potential deim sites and many water uses are involved 
the procedural task is quite complicated. Systems analysis offers 
possibilities for overcoming those procedural difficulties. In the 
future it may provide a practical tool for rapidly computing from 
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preliminary site, cost, needs, and potential benefit data the few 
outstanding or reasonable alternatives. Then those alteinatives 
can be studied in more detail \intil the best apparent solution 
under existing conditions and assumptions becomes evident. Eco¬ 
nometric models and rapid data processing provide new procedures 
In planning technology to challenge us. These procedures should 
iDe utilized in so far as it is practical to do so in river basin 
planning. 

How can planning best be coordinated imder existing legislative 
authorities ? 

The Flood Control Acts authorize the Co 3 cps of Engineers to carry 
out river basin surveys as directed by Acts of Congress or Public 
Works Committee resolutions and to recommend for Congressional 
authorization water resoxirce developments for virtually all puiposes. 
When authorized the Corps installs the improvements as Federal pro¬ 
jects. 

Section 6 of Public Law 566 authorizes USDA to participate with 
other Federal, State and local agencies in river basin surveys. Public 
Law 87-639 authorizes the Corps of Engineers and USDA to make Joint 
surveys and submit joint reports for authorization of river basin 
programs. 

For discussion purposes let us disregard authorities of other 
Federal agencies or the States and the authorities for administrative 
approval of small projects. Let us note, however, that the Flood 
Control Acts impose no xq>per or lower size limitations in area, capa¬ 
city of reservoirs, or costs of projects. The Flood Control Acts 
are basically legislation to provide for planning and constructing 
Federal public works projects. Exc^t for certain capital costs 
and operation and maintenance costs associated with local protection 
projects or purposes providing vendible products or services, the 
Federal Government, through the Corps of Engineers, constructs, p^s 
for, operates aixd maintains water resource projects authorized by 
the Flood Control Acts in the same manner as Federal buildings or 
military establishments. 

In contrast Public Law 566 authorizes Federal services, cost 
sharing and loans to qualified local or^nizations to construct, 
operate and maintain local projects that are mutually agreed to 
by the local organizations, the State Government, USDA, and approving 
committees of the Congress. Limitations placed on watershed projects 
include: Areas not in excess of 250,000 acres, individual reservoirs 
not in excess of 25^000 acre-feet of total capacity and 5^000 acre- 
feet for floodwater detention capacity, $5^000,000 for a single loan, 
restriction on the number of recreational developments per project, 
req^uirements for land treatment above reservoirs, and other conditions 
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P.L. 566 projects are local projects with Jeder^ help and 
require generally greater non-Federal sharing of costs than 
Federally constructed projects of similar nature and size. For 
this reaLn, local organizations are “f 

projects that would provide significant downstream benefits 
outside the boundaries of the project. Moreover, local organi¬ 
zations have favored small rather than large watershed projects. 

The average P.L. 566 project planned to date contains 58,000 
acres. That is less than one-fourth the legal limitation of 250,000 

acres• 


The practical question is; How do we get each se^ent and area 
of water management planned and carried out in appropriate harmony, 
sequence and timing with each other segment? What should be the 
local. State, and Federal participation in each part of the total 
Job? What should be classed as Federal projects and what as 
non-Federal projects? 


The answer at each end of the scale is easy. Land treatment 
and management are responsibilities of the private landowners' 
and the public land managing agencies. While major multiple 
purpose water projects, certainly those on interstate or navi¬ 
gable streams, must generally be the Federal Government's 
responsibility. In between there is a range of alternatives. 

But these alternatives should seek the development of the optimum 
river basin plan. Any division of program responsibility made on 
the basis of proportion of dispersed or readily identifiable bene¬ 
fits, or because of location within or outside of a waterahed area 
of a specified size, will result in some reservoirs of comparable 
size in the intermediate categories being Federal projects and 
some non-Federal projects. 


Let us draw the issue more precisely. Under current flood 
control authority, reservoirs of all sizes are treated alike with 
respect to cost sharing. This cost sharing differs from P.L. 566. 
Thus the optimum plan, predicated on cost-sharing formulas of 
existing law and policy with a division of construction responsi¬ 
bility based on location of benefits, could result in a 2,500 acre- 
foot Federal reservoir in one small valley and a 2,500 ac3re-foot 
local project reservoir in the next valley. If these reservoirs 
were solely for flood d6image prevention, the Federal Government 
would condemn and buy the land for one, construct it and operate 
and maintain it. The other equal-size reservoir woiild require 
local acquisition of land, easements and rights-of-way, local 
construction with full Federal reimbursement of construction costs, 
and local operation and maintenance thereafter without Federal cost. 
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Such inconsistencies in public policy produce areas of conflict 
not between Federal agencies but between segments of the public. As 
the Federal agencies expand cooperative efforts to plan for optimum 
development in river basins^ the urgency increases for finding work¬ 
able answers to these major inconsistencies in legislative authority. 

We believe a workable solution under existing laws can be found by 
making the division between Federal and non-Federal projects on a 
reservoir capacity and watershed area basis. The dividing line could 
be established at 25,000 acre-feet of total capacity. Reservoirs 
above this limit as well as channel and levee improvements on streams 
draining more than 25O,O0O acres would be Federal projects. Works 
within watersheds of 250,000 acres or less would be planned and 
installed as non-Federal projects as would all reservoirs contain¬ 
ing less than 25,000 acre feet. 

In closing let me say that we Agriculture Department representa* 
tives recognize that the President's assignment to prepare conprehensive 
plans for all major river basins by 1970 is a real challenge. I have 
only mentioned a few of the problems which we know are involved in 
that assignment. Some of those problems have been with us for many 
years and still the ultimate solutions are not imminent. Yet we are 
approaching our river basin planning assignment with interest and 
enthusiasm. I want to assure you that I believe we have accomplished 
a lot through our cooperative efforts in the past and that the 
Department's continued help and cooperation can be depended upon in 
the solution of future problems of mutual interest. I would like to 
compliment the Corps of Engineers for the highly conpetent and 
professioxial approach to all problems for which we have mutually 
sou^t solutions. We in the Soil Conservation Service offer you 
our best efforts to continue this kind of cooperation. 
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COMPREBMSIVE PIAMNUSG POE WATER QUALITY MAHAGiWEIIT 

Ly 

Keith S. Krause 

Chief, Technical Sesrvices Branch 
Division of Water Supply and 
Pollution Control 
Public Health Seinrice 

Why is there a Need for Water Quality Management? 

During the past 50 years we have witnessed a very dramatic 
growth in our population in the number of cities, in the number 
of industries, and in the number of varieties of industries. In 
1900 the population of this country was about 75 million. Of 
this number 39 percent lived in urban areas. The water usage was 
approximately 35 gallons per capita per day for those residing in 
the urban areas. Today about 70 percent of our I86 million people 
reside in turban areas and these use on an average of I50 gallons of 
water per person per day. 

In 1900 there were about 950 communities in the United States 
with sewer systems. These served approximately 25 million persons. 
Today there are roughly 12,000 communities having sewer systems. 

The increase in number of industries has been even more phenomenal. 
This growth has Inevitably placed the outfall of the sewer system 
closer and closer to the intake of the industry or municipality 
and the increase in volume of water used and returned to the stream 
has been multiplied many times. 

We have made rather great strides in improving our waste 
removal and treatment facilities in terms of numbers but have been 
less successful in improving our capability in removing all types 
of pollutants. We have come to a point in time where we can see 
that if we adhere to past concepts of permitting hit-and-miss 
development of waste treatment and other measures of pollution 
control, the result will be disastrous. A number of crises have 
developed during the past 10 years which show us that we are 
definitely in a critical period and that we no longer can afford 
to proceed with pollution abatement without a carefully thou^t 
out plan and program. We also know that such a guide must be 
comprehensive, that it must have as its objective the production 
of water in quality and quantity which will not limit economic eind 
social development. In other words it must be good enou^ in qual¬ 
ity and quantity to sustain and attract continued and new uses, to 
permit economic expansion and provide for adequate public health 
protection. 

We believe that the tools and the capabilities for develop¬ 
ing such a blueprint or guide are now available and that a very 
useful plan is now possible which can be implemented end operated 
to achieve the goals which I have just cited. 
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Authority 


The Federal Water Pollution Control Act, Section 2 , provides 
that the Secretary of the Department of Health, Education and 
Welfare prepare comprehensive programs in cooperation with State, 
Interstate, and other Federsil agencies for the purpose of control¬ 
ling or abating water pollution in surface waters and ground waters 
of the Nation for all legitimate purposes. The Senate Select 
Committee and the National Water Pollution Control Conference 
both concurred in the idea that the developnent of such compre¬ 
hensive programs was imperative. The Federal Water Pollution 
Control Act does not require that individual projects be authorized 
by Congress. Program development is based solely upon our ability to ^us 
tify euid obtain funds for support. 

The Approach to Comprehensive Water Quality Managpmfnt 

We believe that water qxiality management can only be success¬ 
fully achieved if it is viewed as a river basin or watershed problem. 

We do not believe that a plan can be evolved from a group of dis¬ 
connected individual or subregional programs whether they be by 
city, industry, or State. We further believe that quantity and qual¬ 
ity of water are inseparable and that both are controllable factors 
which will permit the multiplication of uses indifinitely if properly 
managed. We believe that quality control can be exerted most 
efficiently by removing as much of the pollutant as is practical 
as near the source as possible. In other words, if it is possible 
to either prevent the pollutant from entering the sewer system or 
pievent the pollutant from entering the stream, this is the point 
where major emphasis should be applied in any pollution control program. 

We are aware that it is neither practical nor feasible to 
change engineering practices which have developed great water-carried 
sewer systems in cities, towns, and metropolitan areas. However, 
this does not prevent us from advocating as much source control as 
it is possible to obtain. We are also aware of the technical limita¬ 
tions which prevent us from removing pollution from water. We are 
aware that treatment and removal capabilities are simply not enough 
to provide the kind of water quality needed by the many kinds of users 
existing today without consideration of the potential needs of the future 
We are, therefore, seeking additional measures to supplement waste 
treatment or removal which will, give us a degree of added protection and 
increase the usefulness of our waterways. 

We view stream regulation as a practical measure which can be 
applied as a secondary line of defense against the inroads of pollu¬ 
tion from treated residual wastes and those wastes not susceptible to 
treatment or removal. This gives us a two-element system, one 
supplementing the other, for managing water quality. Each of the 
two elements of the system can provide certain protection not afforded 
by the other. In order that they may function in proper relation to 
each other, it will be necessary to develop a monitoring system which 
provides operating intelligence. The two elements must be constantly 
adjusted and balanced according to the kind of water quality desired 
at specific points in the river basin. 
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The achievement of a vater quality management program vill 
permit all uses of water to be sustained. We also believe that 
such a water quality management program is part and parcel of the 
total water resource development program and that it is compatible 
with National policy to develop the Nation's waterways for recrea¬ 
tion, navigation, power, flood control, irrigation, municipal and 
industriail water supply, and fisheries. We believe, however, that 
it will be necessary to balance these functions carefully to lessen 
potential conflicts between uses euad that this can only be done 
through the coordinated planning precess. 

In organizing for the preparation of the Public Health Service 
comprehensive water quality management programs, we have concluded 
that, for the sake of economy and accountability, both in terms of 
work acconqplisbments and fiscal matters, the project type organiza¬ 
tion is superior to others. Therefore, for each basin, we are 
establishing a special group whose sole function will be to under¬ 
take the necessary investigations described. We have divided the 
Nation into 21 major basins or areas which correspond closely to those 
areas depicted on the U. S. water resources developnent map com¬ 
piled and printed by the Geographical Survey, Department of the 
Interior, with exceptions as noted. Each area will have a project 
team consisting of a project director together with an administrative 
staff capable of a higjh degree of selfsustenance in budgeting, pur¬ 
chasing, and personnel matters, a laboratory section, an engineering 
section, a data-processing storage and evaluation section, and a 
planning and reports section. Each project will be administratively 
attached to one of our nine regional offices located in Boston, 

New York, Charlottesville, Virginia; Atlanta, Georgia; Chicago, 
Illinois; New York City; Dallas, Texas; Denver, Colorado; and San 
Francisco, California. Top-level consultation on technical problems 
will be provided from our Cincinnati Robert A. Taft Sanitary 
Engineering Center staff and general supervision, budget, and policy 
guidance is provided throu^ the Technical Services Branch in Wash¬ 
ington. The Tecihnical Services Branch also will be directly 
responsible for the review and final approval of reports aind plans 
emanating from the projects. At the present time, projects are under 
way in the Ark-Red Basins; in the Colorado River Basin; the Columbia 
River Basin; the Great Lakes-Illinois River Basin; the Delaware 
River Estuary; the Susquehanna-Chesapeake Bay; and in the Upper Ohio. 
Approximately 330 people are now engaged in these operations, 
supported by a $4.5 million appropriation for PY I963. Project 
personnel have diverse professional competencies and include chemists, 
biologists, bacteriologists, engineers, data analysts, and computer 
programmers, planners, econcanists, and demograjiiers, physicists and 
others. 

The comprehensive plan is the result of a number of fundamenteil 
steps. Our approach may be pictured as the convergence of two vectors. 
Vector "a" includes the Investigations leading to a summary of infor¬ 
mation concerning the physical, chemical, and biological character¬ 
istics of the streams, lakes, and subsurface aquifers which have an 
effective role in a natxiral watershed. 
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We term this summarization a resume of waterways dynamics. 

This summary is a compilation of the waterway idiosyncracies which 
give that body personality, including a description of its behavior. 

For example, — its volume in temns of frequency distribution, its 
response to pollution stimuli, its velocity of flow, its natural 
chemistry, its biology, and microbiology. It includes the amounts 
of water withdrawn, and the characteristics and amounts of used 
water returned. It includes all portions of the basin system 
receiving pollutants or likely to receive pollutants. This infor¬ 
mation can be expressed by a series of numericsJ. values, ranges, 
statistical frequencies, probabilities, and locations. These values 
are representative of observations made in gx^at varieties of fre¬ 
quency and location, gathered over a long enou^ period to make 
them statistically valid and broad enough in coverage to assure 
that no major environmental influences are left out. This is one 
of the fundamental aspects of the planning phase. 

The second major vector is the summarization of the resource 
economic and physical elements which csin be recognized as having 
ein influence on the future development of the area served by the 
waterway. This summary includes the economic resources, financial 
and other growth characteristics and opportunities. This summary 
is again represented by a series of values, rates, frequencies, 
probabilities, and locations which give dimension to this vector 
which we call the forecast dimension. It must include many assumptions, 
such as the expected and planned rates of expansion by area utilities 
such as the gas, electric, water, and telephone; by the financial 
interests, the banks, the Federal Reserve System, business and 
industry, forecasting interests, industrial management and urban 
planning experts. 

These two elements form the basis then for preparing for the 
plan. Another most important element must eilso be brou^t into the 
picture at this point. An answer must be supplied to the question 
"what are the water quality goals to be achieved"? The answer 
must be provided in terms of specific values and qualified as to time, 
place, and purpose. The Public Health Serrice, realizing that such 
goals are not uniform and may vary widely from river to river, is 
attempting to ratioixalize these goals by seeking user groups* 
opinions on the kind of water whicda should be suppled at given places 
in the stream system. User groups are brought together first as 
separate committees. Assistance is provided these groups in 
defining their Job and in providing information on the effects of 
various kinds of pollutants on present and prospective water use. 

This concept is now undergoing test in the Chicago area and Illinois 
River Basin. It appears to be working satisfactorily. Out of the 
thousands of possible use-quality parameters 12 to 15 may be selected 
as indicators around which the plan can be developed. Once the water 
quality goals have been established, it is the planner's responsibility 
to take the water dynamics information, the forecast information, and 
to set up and simulate a system ■jdiich would provide the quality 
desired using source control and such additional control as may be 
available in stream flow. He must then decide which of several 
possible alternatives would give the greatest efficiency and economy. 
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irtiis you wiXl rscognlze as ajjifiiiable to systems analysis techiiic[ues. 
These techniques vlll he employed extensively in our projects. We 
intend to carry the planning far enou^ to illustrate the quality of 
■water which can he discharged, where sewer outfalls Should he located 
to minimize pollution effects on downstream water uses, and what 
stream flow regulations will he required. 

The final report -will contain: 

(l) estimates of quantity, location, and time that water uses will 
he incurred; (2) estimates of quantity, quality, location, and time 
when waste waters -will he returned to the streams; (3) summary of 
waste removal and treatment required in a time sequence to meet the 
water quality needs for water uses; (4-) a summary of water quality 
goals for the enumerated ■water uses in teims of values and ranges 
for specific locations; (5) flow regulation required to supplement 
waste treatment removal facilities, estimated hy volume and location 
and in terms of chronological developnents; (6) a mathranatical 
simulation of factors relating to water use, waste water hydrology, 
chemical and hiological responses in the stream; (7) maps, charts, 
tables, and graphs depicting the orderly development of counter¬ 
measures needed to establish a predetermined quality of water at 
a given location on or after a certain date insofar as that date is 
associated 'with a given population, industrial expansion, and other 
social and economic factors. 

Cooperation and Coordination 

The need for cooperation and coordination is evident. We do not 
intentionally duplicate any work ■which has been done in accordance with 
generally-accepted practice and is considered to he statistically 
valid. The States and other Federal agencies usually have data on 
■waste water flows and their quality characteristics. Hydrological 
data aid similar information is available from several sources among 
the Federal agencies. These data will he used to the extent appli¬ 
cable. Additional data will he sought to fill gaps either in 
specific areas or to increase the statistical reliability. Since 
hydrologic data is important to several agencies, coordination in 
obtaining these data will he very important. 

In our p)ast experience we ha've found it necessary to do very 
intensive study of low flow hydrology at a great number of points 
in a stream system. In an effort to satisfy our needs these studies 
are usually no longer than two years which, of course, most of us 
recognize as being generedly borderline but the maximum which can 
be scheduled and financed. We are always hopeful that other inter¬ 
ested groups will be in a position to maintain these measurement 
stations once our particixlar needs have been met. 

Background economic studies and demographic pTOjections are like- 
■wise iiiqportant to several water resource development agencies. We 
belie've that joint undertaking of these studies is hig h ly desirable 
and is a practical approach to securing and financing them. It is 
O'Ur policy to seek those studies and data from agencies qualified 
to provide them, subsidizing such studies as necessary. It is 
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Important for example^ that we have the test estimates of the size 
and location of water-oriented recreational parks. The Bureau of 
Outdoor Recreation is in the best position to provide such infor¬ 
mation, and requests for such reports are addressed to them. We 
also have engaged private engineering consulting firms to study 
certain problems for us. This includes such investigations as 
storm water overflows from city and metropolitan areas. These kinds 
of studies are amenable to contract investigations. We are, of course, 
interested in coordination of budgets which, in turn, leads to 
coordinated planning. This boils down to really knowing and 
appreciating what the other chap is trying to do and the problems 
he faces in accomplishing his tasks. Budget coordination is beset 
by many obstacles with which the group is as familiar as I am. I 
am hopeful that, given time and patience and understanding, it will 
be possible to move forward with water resource development in a 
planned manner so that crises which we feel are imminent need not 
occur. 

To plan for the preservation and protection of the Nation’s water 
resources is essential if we are going to develop them in an economical, 
efficient fashion eind avoid costly crash programs, conflicts between 
water use interests, and above all provide enou^ good quality water 
to insure continued good health and economic opportunities. 


NOTES ON TRANSPORTATION POLICY 


by 

Byron Nupp 

Office of the Under Secretary 
for Transportation 
department of Commerce 


Background of Transportation Responsibility of Department of Commerce 

The Organic Act of the Department dated February 14, 1903 pro¬ 
vides that the Department shall "...foster, promote, and develop the 
foreign and domestic commerce, the manufacturing and shipping indus¬ 
tries, and the transportation facilities of the United States." 

In 1949 the Hoover Commission recommended, after an intensive 
task force study by Charles L. Dearing and Wilfred Owen, that the 
Department of Commerce intensify its transportation work in two ways; 
first, through the transfer of several large transportation programs 
to the Department, and second, through the assumption of leadership 
in dealing with transportation policy generally. Dearing and Owen 
had recommended that this two-fold function be handled through the 
creation of a Department of Transportation. Under Reorganization 
Plan 21 of 1950 the essential recommendations of the Hoover Commis¬ 
sion were carried out through the Department of Commerce. The Office 
of Under Secretary for Transportation was created to carry out the 
leadership function in matters of transportation policy. 

Scope of Transportation Interest 

At some time or other in its history, the Department of Commerce 
has administered or has made important contributions to practically 
every form of transportation and Federal transportation program. The 
Department starting in 1926 pioneered the systematic development of 
the Federal airways systems, and continued to administer the main 
aviation programs until the Federal Aviation Act of 1958. In inland 
waterways, the Department in the 1920* s and until 1936 prepared the 
economic evaluation studies for major inland waterway projects. In 
1939 the Inland Waterways Corporation and its Federal Barge Line 
were transferred to the Department and remained until the line was 
sold to private enterprise in 1953, In 1958 the administration of 
the St. Lawrence Seaway was transferred by Executive Order to the 
Department of Commerce. Earlier, in 1941 the Department developed 
the definitive study of the Seaway under the direction of N.R. Danielian. 
In 1949 and 1950 the Federal-aid highway programs administered by the 
Bureau of Public Roads, and the merchant marine program were transferred 
to the Department. In 1962 the Aviation Loan Guarantee Program was 
transferred and the President has recommended the transfer of the 
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same program for railroads from the ICC to Commerce. The President 
has also recommended that the Department conduct a survey of rapid 
surface transportation in the Northeast Metropolitan Corridor from 
Washington to Boston, as well as develop a basic scientific research 
program in transportation. We have been involved in efforts to solve 
the New Haven Railroad problem; in 1962 we sponsored a special recon¬ 
naissance team to survey the property to assess its possibilities for 
survival. At the request of the President we assist the Justice 
Department in dealing with mergers, and our interagency group on 
transport mergers has issued a public statement of acceptable merger 
criteria to guide the industry. 

In the field of general policy the Department has taken the lead 
in efforts to modernize the Interstate Commerce Act. In 1955 the 
Weeks Report was issued under the leadership of the Department, and 
this started the chain of events that resulted in the basic legisla¬ 
tive changes in the Transportation Act of 1958. On April 5, 1962 the 
President sent to Congress a fundamental Message on Transportation 
which called for further modernization of transport regulation, a 
consistent pattern of user charges for highways, airways, and water¬ 
ways, a program for urban transportation, and a better effort in 
transportation research. The Department has taken the lead in efforts 
to secure legislation to implement the President's Message. The Depart¬ 
ment has also undertaken cooperative efforts with the Housing and Home 
Finance Agency to improve conditions of transportation in metropolitan 
areas, through better planning and a wider choice of transport modes 
and services. In 1961 the two agencies jointly studied the urban 
transit problem and evolved a program which has been endorsed by the 
Administration. 

Phases of the Transportation Problem 

Federal interest in Transportation has three phases; regulatory, 
promotional, and the impact on transportation of general government 
policies of defense, procurement, taxation, labor, and so forth. 

In the field of regulation the Department has worked consistently 
within each Administration to develop the President's program for 
regulatory policy. 

Promotion means direct efforts to aid transportation, such as 
the provision of highways, airways and airports, and waterways, or 
the subsidization, of transportation to promote public objectives. 
Promotional efforts reside not only in the Department of Commerce, 
but in the Corps of Engineers, the Federal Aviation Agency, the 
Housing and Home Finance Agency, as well as the activities of the 
regulatory commissions and other bodies. 

In the field of general policy and transportation, the Department 
since 1961 has administered a program to plan for mobilization of the 
transportation facilities of the Nation in time of emergency. An 
Office of Emergency Transportation has been created. We have interested 
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ourselves in the mtter of how the welfare 

affected by special rates for govenment services. We believe as 
a r^l. that ttansportatlou should be affected by public policies 
in a manner consistent with the impact of government on industry 
or the economy generally. This is necessary because transportation 
is a prime function in a private profit based economy. 


Inter-Departmental Coordinat i on a Basic Tool of Transport Polic y 
Formation 


Perhaps the Hoover Commission over-emphasized the importance 
of centralized management of transportation programs, although the 
need for coordinated transportation policies is still great. ^ Our 
experience has demonstrated the vast amount of public and private 
interest and divergency of viewpoint exposed in any transportation 
problem in addition to the great variety of interest and viewpoint 
o general policy issues. 


For this reason, we have always worked with other agencies, 
either by choice or necessity. The Weeks Report, for instance, 
was prepared by a Cebinet Committee consisting of the Secretary of 
Commerce as Chairman, the Secretary of Defense, and the Director^ 
of the Office of Defense Mobilization, with the added participation 
of Treasury and Agriculture. Urban transportation work relies on 
the close cooperation of the Department of Commerce and the Housing 
and Home Finance Agency. 


Federal Policy in the area of water transportation must be 
related to matters of National defense, and other Federal develop¬ 
ment policies such as power, recreation, and conservation. There 
is a long history of inter-agency coordination in the water resources 
field. Even such a detailed matter as standards for bridge clear¬ 
ances on navigable waterways involves both the water transport 
agencies and the land transport agencies in a cooperative effort to 
determine policy. 


Government administrators should give conscious effort and 
thought to improving the processes of inter-agency coordination. 
Cabinet Committees, joint agreements, staff details, and other 
mechanisms are well known. Other tools might include systematic 
delegation provisions in organic laws, policy and procedure manuals 
which provide for coordination with other programs and levels of 
consultation required, and guidance by setting up common standards, 
particularly in area planning, benefitting from the experience 
gained to date. 

Long Range Planning Approach to Transportation Policy 

Our transportation policy work lacks sufficient development 
in long range forecasting. We require not only long range data on 
the overall needs for transportation but also knowledge on how the 
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division of traffic among modes is accomplished over long run periods. 

We are now experimenting with advanced techniques which might offer 
some clues on overall long run transportation needs and the modal 
division, both for the Nation and for some of the large regional 
areas of the country. When the Census of Transportation is completed, 
new data will give us better insights into such problems. From the 
technical standpoint we seek to understand how growth in transporta¬ 
tion output as a whole and in each mode is differentially related to 
general influences such as population and economic growth, and how it 
is related to intermodal factors and trends. 

We also need to know more about how the stock of investment in 
publicly and privately owned transportation facilities relates over 
long periods to the output of transportation. Interesting studies of 
this relationship have been made for industry generally, for railroads, 
and for public utilities by the National Bureau of Economic Research. 
Such trend relationships may have definite application to the program¬ 
ming of public investment programs. 

Regional Planning as an Approach to Transportation Policy 

In the Corps of Engineers the experience with the historic ”308'^ 
program has demonstrated the need to relate resources development to 
comprehensive regional plans. Multiple-purpose river basin planning 
is a well established institution which has a bearing on transportation 
practice and which assists policy-making based on broad understanding 
of regional needs. It provides not only a basis for judgment of what 
new facilities might be constructed, but through Its impact on general 
economic development provides a means of measuring transportation need 
by all modes in the region. 

Our Departmental agencies have made very good progress in the 
field of Federal promotion and assistance to metropolitan area planning. 
We have found that there are functional relationships which can be 
established between static land uses and the movement of persons and 
goods. This interaction is the basis of modern metropolitan area 
planning, using vast stores of data, sophisticated mathematical tech¬ 
niques, and data processing. Such planning can be accomplished on a 
continuing basis. For example in the Federal Aid Highway Act of 1962 
there is a requirement that beginning in 1965 Federal highway expendi¬ 
tures in urban areas must be made in accordance with continuing 
planning processes. Transit aid and urban renewal programs are also 
predicated on planning processes. The Area Redevelopment Act also 
provides for an area planning approach to program expenditures. 

Various Federal aids are offered to assist State and local 
governments comply with these new laws. The greatest effort in 
monetary terms has been through the Federal-aid highway program 
which permits 1% percent of all Federal aid funds authorized to be 
used for planning. Studies in many great metropolitan areas often 
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costing millions of dollars, have been placed under way with this 
progral There is also the general Federal aid to metropolitan 
area planning provided in Section 701 of the Housing Act of 1954. 
The Department of Commerce has concluded an agreement with e 
Housing and Home Finance Agency to authorize the joint use of 
highway planning funds and Section 701 funds in broad metropolitan 
area studies. Already 22 areas have initiated such joint planning 
programs, with some 35 making plans to do so. 


Very likely all Federal expenditures will sooner or later be 
required to conform to approved regional plans, either of the 
resource type or the metropolitan area type. The melding and 
coordination of the various Federal aids to regional planning is 
an increasing operational necessity bringing with it numerous 
problems. Interagency coordination will be severely tested. A 
central planning staff, or the Budget Bureau, may be called upon 
to provide common standards for such plans, to keep such plans on 
record and up to date, and to review agency programs for conformity. 
In view of this agencies such as the Corps of Engineers and the 
Department of Commerce will certainly continue to have important 
responsibilities in working out such plans and in developing new 
planning concepts. 


ROLE OF AREA REDEVELOPMEMT ADMENISTRATION 


IK RIVER BASIH PLANKING 

By Victor Roterus, Economic Advisor to the Administrator, 
Area Redevelopment Administration, U. S. Department of'Conmerce 


Since the Area Redevelopment Act (Public Law 87-27) was passed 
as recently as May 1, 196I, it may he helpful to review the background 
and objectives of this Act and initial progress under it before 
discussing the relationship of this program to river basin planning. 

Program of the Area Redevelopment Administration . 

Some of the effects of a growing, dynamic econony fsdl adversely 
and with dislocating impact on certain local areas. These are partic¬ 
ularly areas whose economy has been built on a single industry, a 
single crop, or a single resource. A change in market demand from 
CO 81 I to oil or gas in domestic heating, a change in the conditions 
under which an industry finds superior production-marketing advan¬ 
tages in another geographic location, technological improvements 
which permit greater production with less employees—all these have 
at least a temporary disruption on certain areas. When those who 
are forced into idleness are unable to shift readily into new 
occupations or to move their residences to areas where greater 
employment opportunities may exist, the problem of adjustment becomes 
long and costly—costly not only to the individuals and their families. 
but to the nation as well. 

The Area Redevelopment Administration of the Department of Commerc 
was set up by the Congress in May, I961, to help accelerate the adjust¬ 
ment of these victim areas of change so that they could be making 
their ri^tfia contribution to national growth and prosperity. There 
are 1,057 such areas of unemployment or underemployment concentration 
in the United States today. 

In general, the areas that have been designated under the Act are 
of two general kinds: (l) urban-industrial areas characterized by 
substantial unemployment of a chronic, rather than temporal, kind— 
these are the areas which have suffered severe economic dislocation at 
one time, and (2) rural areas marked by substantial underemployment 
as measured by abnormally low incomes. The urban-industrial areas 
characteristically include certain textile towns of New England—such 
as Lowell, Fall River, and Saco-Biddeford—the Pennsylvania anthracite 
area cities such as Scranton and Wilkes-Barre, the Appalachian coal 
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towns from Uniontown, Pennsylvania, to Ja^er, 
areas of So^Itllem Illinois and Indiana, ^ ^ ^ 

towns ani cut-over areas of the Upper lakes ^ates. ^he mo^ 
rural areas of low income are generally found „ 

United States and in the Indian reservations of • ™® 

problem here may be that the people are workii^ 

resources (e.g., small farms with poor soil and sl^e conditions), 
that th^ are inadequately trained for the 

occupatSns, or that they simply lack ppport^ities for prof^able 
employment. As a result, their standard of lining is Iot, and they 
contribute neither to their own prosperity or that of the nation. 


One-sixth (34.3 million) of the total population of the Ifaited 
States lives in these areas. One-sixth of the nation’s labor force 
can be found in these areas. But almost one-third of the Nation's 
jobless (lA million) is concentrated in these areas, not to mention 
the underenployed. If the enployment rates in these areas approxi¬ 
mated more desirable levels, the added prcduction to the nation's 
gross national product would be between $6 and $7 billions a nnual ly — 
truly a candle worth the lighting. Besides the substantial 
contributions these areas can potentially make to national growth, 
it should be remembered that expenditures and investments made in 
these areas are relatively inflation-free in their effects since 
we are dealing mainly with excess in manpower and facilities. 


Let me review briefly the tools we are using and some of the 
results we are getting in our redevelopment program. 


(l) Local communities have been stifiailated to work in a more 
systemmatic way toward solution of their economic problems. Some 
850 redevelopment areas have official redevelopment committees, 
consisting of representation frcmi b\isineBS, labor, agriculture, 
education, local government, and other groups. These committees 
have gotten together, examined their problems, identified the 
resources which mi^t be used to stimulate new business and indus¬ 
tries, and formulated a plan of action called an overall economic 
development program. Of 1,057 <168ignated areas, 84-5 have submitted 
such programs which are not only guiding their own efforts but state 
and Federal assistance as well. It is noteworthy that these local 
programs encompass a range of subject matter and action items far 
beyond the direct responsibilities of ARA. Illustrative of the 
progress of some of these communities is the attached letter from 
the Redevelopment Committee in Mountain City, Tennessee, (pages 141 
and 142) 


(2) A second tool by means of which ARA assists these areas is 
loans for developing new business and industry in these areas. 
Entr^reneurs in these areas now have available capital to help carry 
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out their ideas for new businesses and for creating new Jobs. 

Capital is now also available to supplement local private 
funds in financing branch plant expansions in these areas. As of 
May 6 of this year, 173 industrial loems amounting to $59 millions 
had been made. The recipients of the loans estimated that their 
enterprises would enploy some 18,700 workers directly when their 
enterprises became fully operable. The enployment and payrolls 
associated with these enterprises will, of course, stimulate 
further enployment in the service activities of these areas. The 
volume of the Industrial loan activitjt, rather slow in the initial 
period of administration of the Act, is steadily Increasing. 

( 3 ) A third tool of AEA is loans and grants for public 
facilities. These are made when the areas can show that the 
facility—such as water stpply, sewerage, or an access road to 

an industrial site—is required to service the needs of an expand¬ 
ing industry or commercial enterprise. As of May 6, $48 millions 
had been advanced for 96 public facility projects. Estimates 
acconpanying the project applications have indicated that these 
facilities are required to support an expansion of private indus¬ 
trial enployment estimated at over 20,000 direct Jobs. 

Many redevelopment communities need ceil>aln public facilities 
before they can ever hope to begin to meet the requirements of a 
new private industrial or commercial enterprise. The Accelerated 
Public Works Act—a tenporary conpanion piece of legislation to 
the Area Redevelopment Administration—is providing badly needed 
Jobs immediately, but, in addition, the $900 million authorized 
under this Act is helping redevelopment areas and other communities 
with substantial unemployment to get their house in order so that 
private Job-creating investments will be attracted. 

( 4 ) Another tool that was provided ARA in order to help the 
chronic unenployment and underenployment areas make an appropriate 
contribution to national growth, was an anntial appropriation not 
to exceed $ 4.5 million for technical assistance. This money have 
been largely used to break the bottlenecks to economic development 
as identified by local redevelopment areas in their programs. For 
example, an area in Southern Ohio is now armed with the facts about 
the quality and extent of its salt brine resources so that seversil 
industries are actively studying possible locations in that area. 

(5) A final help to redevelcpment areas in the ARA program 
is the Job retraining provisions which are administered by the 
Secretary of Labor and the Secretaiy of Health, Education and 
Welfare. As of May 6, some 19,000 worker-trainees taking part 

in 370 projects were involved in the program. Of those completing 
training, about two-thirds have been placed on training-related Jobs, 
and these are Jobs in areas whose unemployment rates have been 
substantially hi^er than the national rate. 
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[•am to River Basin Plannliig 


i a brief summary of the major elements 
of the Area Keaevej.opmem, «Luid.nistration's program which, in a sense, 
is still in its swaddling clothes. Wow what is the relation of this 
program to river basin planning and why should emyone concerned with 
the latter activity be interested in ARA? 

There are a nuiriber of points at which your program (in fact, 
all resource development programs) and our program come together 
in a real way—both philosophically and operationally. There are 
at least four significant points of mutual concern. Let me identify 
and briefly discuss these. 

(1) I shall mention the most obvious point of mutuality first. 
That is, oiir geographical areas of interest are so many and so 
distributed that all major river basins have at least severed, 
officially designated redevelopment areas. Althou£^ we designate 
new areas when they q,ualify and terminate their redevelopment status 
when their employment and income conditions improve sufficiently, by 
and large you can expect the present general pattern of areas to 
persist for n»re than several years, jy point is sinaply that all 
over the nation you and we in ARA often find ourselves working on the 
same geographical areas, even thorj^ the coincidence between our 
respective areas is seldom perfect or conplete. 

(2) However, the affinity between our programs goes far beyond 

a conmon real estate interest. Fundamentally, oin* ultimate objectives 
are the same or axe at least in the same tandem. The converse side of 
tmemplcyment is employment. Enployment is production and this is the 
essence of economic growth. Similarly as the rains and water are 
harnessed to purposes Tiseful to man, these resources contribute to 
the creation of energy, facilitation of coranerce and recreation, the 
location of industries—all of which are necessary if omr economy 
is to grow and to produce more abundantly. 

In the context of economic growth, an attack on the areas of 
concentrated unenplcyment makes paarticular sense for three reasons; 

(a) The contribution to gross national product can be 
increased $6 - billion annually if the unenplcyment rate in 
redevelopment areas can be reduced to an average of 4 percent, 

(b) Expendittures and investments in redevelopment areas 
have a lalatively non-inflat ionary impact since we are dealing with 
excesses in manpower and generally in facilities. 
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(c) With the notable shift over from production jobs to 
service jobs that has been a characteristic trend of our economy 
over recent years, we perhaps must expect- a slow down in our 
productivity growth from this change in our industrial mix since 
the services are generally less prone to equipment, machine 
other means for increasing worker productivity. This means that 
we must cultivate to the full our other possible avenues to greater 
economic growth, and this includes more concentration on the fviller 
use of the xmenployed and of our natural resources. 

(3) A third point of kinship in our programs is not only with 
respect -to our philosophical objectives but with respect to our 
operational activities in attempting to realize these objectives. 

Let me explain. You are in the business of developing resources. 
We are in the business of creating jobs throu^ making loans for new 
or expanding commercial and industrial enteiprises. However, a 
business enterprise demands more than land or space in a particular 
environment before it will locate a new enterprise there. The various 
elements that will successfully support an enterprise must be present— 
such as transportation and other supporting services and certain input 
or output elements (usually in combination) that will give the enter¬ 
prise some competitive edge. 

These elements too often may be present for potential use, but 
are not in reality available until some development work has taken 
place. For example, one of the potentialities of the rather 
depressed Appalachian area is with respect to that fast growing 
industry, tourism. Mountain scenery, relatively cool nights, 
historical interests, and other factors contributed to this poten¬ 
tiality. However, the area lacks bodies of water for boating, 
swimming, and to provide the focus for tourist development. This 
in spite of the fact that the rainfall and topography for creation 
of lakes is propitious. 

Water developments here on a multiple use basis, but with a 
special consideration for providing the base for growth of the 
tourist indiistry, would provide the spark for substantial private 
• investments and lead to the creation of many jobs. In other words, 
a program of river basin resource development must necessarily 
precede private investment. Our redevelopment tools of financial 
assistance to enterprises and facilities are most effective when 
teamed with a broad program of river basin and resource development. 

( 4 ) This leads me to my final point of the relation of ARA to 
river basin planning. It seems that new economic growth is more and 
more related to what have come to be termed as package deals. The 
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very scale and complexity of certain ventures, and the public powers 
and finances required to achieve them, call for private, state and 
Federal collaboration in such things as urban renewal, integrated 
community ventures, and of course river basin development. The brief 
experience of MA with the breaking of technical bottlenecks to 
economic development and in extending public facility assistance to 
make possible follow-i 5 > Investments in industrial and commercial 
enteiprises indicates a great potentiality for purposeful teamwork 
in regional (and national) economic growth. 


This is a subject area in which it would appear that there are 
Kreat possibilities. We sense that imagination and teamwork among 
agencies, among government levels, and with private ente^rise^ 
cL do much to contribute to national growth ^d prosperity. The 
challenge is for each group to use its tools in concert to speed 
UP and make possible greater attainment of the objectives with which 
we are charged. AM with its particular tool kit and the resource 
agencies with theirs offer real possibilities for meaningful 
cooperation in river basin planning. We are not at this 
prepared to suggest how this cooperation should proceed and what 
its mechanics mi^t be. Our early preocci^ation has been wrth 
getting those activities more explicitly outlined in our legislation 
underway. However, we have the makings for useful collaboration in 
our local redevelopment committees with their overall economic 
development programs, in our force of field coordinators, and in onr 
collaborators in the state and Federal governments. Hence I appre¬ 
ciate the invitation and opportunity to discuss this with you at 


greater length. 
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A. N. BL.eVIN« 

CHAIRMAN 

MCQUOWN WRIOHT, 
uccncTAnv 
R. J. HOWARD. 


tb:l.e:phonk Aaai 


Johnson County Industrial 
Commission, Inc. 

130 EAST MAIN STREET 

MotTNTAiN City, Tenn. 
October 26, 1962 


oinccTONfi 
PAUL. BANft 
A. N IDL.CV1NB 
n, P. PHITTB 
A. J. HOWARO 
AOBCRT MAABMAL-U 
VCANON MceW«N 
J. H. NAVK 
KARL. PLCaBANT 
a. O. VAVCMT 
JAMCB WORUCY 
MCQUOWN WRIOMT 


Mr. T. K. Pasma, Chief 

Area Plans Dlyislon 

Office of Planning and Roflearoh 

TT. S. Department of Commerce 

Area Redevelopment Administration 

Washington 2 ^, D. C. 

Dear Mr. Pasma; 

Wo appreciate your granting us the 60-day extension of the duo date for our 
Overall Economic Development Program (OEDP). V/o are more than;;glad to give you 
a brief report on our progress. 

Progress in Johnson County has been very good this past year. Many of the 
things v/e planned to do In our provisional OEDP have completed. 'To 
summarize, the follov/lng accomplishments have boen made. 

1. Received a loan of i!?60j000 and a grant of Si;6,300 through the Area 
Redevelopment Administration to provMo v/ater and sevvapago for’the ■ 
i^ll.00,000 industrial building. 

2. Completed the 30 acre industrial park with the exception of the access 
highway. Developed plant sites are now available for 1000 to 1200 Job 
opportunities J efi’crts are nove being made to obtain these jobs. 

3. The Leco Company moved into the industrial building. They are now working 
about 220 people with an annual payroll of more than #b 50 » 000 , some 100 
additional employees are expected to be added within the year. 

li. A pilot glove plant started-operations in the local tobacco wareh&uso, 
with about 100 workers. Plans call for a 30,000 square foot building 
with 200 workers and an annual payroll of abouli $500,000. 

5. A small machine shop has requested financial assistance from ARA for 
expansion. Plans are to work about 25 people, 

6. Plans are being made to establish a local pottery company which will work 
about 50 people; ARA assistance has been requested. 

7. The town of Mountain City is making plana to request assistance through 
the Public Works Bill for a sewerage system. 

8. The county is making plans for the construction of a now modern high school.i 
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A. N. BUCVIN9 
CHAinMAN 


MCQUOWN WRIOHT, 
sccKterAnv 
W. J. HOWARD, 
TFtCAQUnKR 

tel-ephonb: Asat 


Johnson CotiNry Indusctiai- 
Commission, Inc. 

130 EAST MAIN STREET 

MOTJNT.AJN City, 

( 2 ) 


DiniccTorta 
|»AUl. BAHIR ‘ 

A. N. BUEVkNS 
R. D. RRirre 
R. J. HOWARD 
ROBERT MAR8HAUU 
VERNON MCEWEN 
J. H. NAVE 
KARL. PUEASANT 
a. C VAUOMT 
JAMES WORLEV 
HCDUOWN WRIOHT 


The Area Redevelopment Program eerved aa a catalyst in bringing about these 

coo?dlna?ed^groip Inrlook Sfthfpreilnt^aitiation^^diacusrtL pfobleL and 
make plana for action. 

The writing of this comprehensive has been a cooperative effort of many local 
'oeopla and cooperation of many State and Federal Agencies. 

-'in April, 1962 a request was sent by the Industrial Commission asking for 
people to assist in an economic development program for the co^ty. As 
Result about 2^0 people signed that they would be willing to assist in such 
a program. 

These people v/ere then divided into sixteen committees with n chai^an for 
^ch cLmittee. A mass meeting was held on m 2o at ^hich time the program 
was explained in detail. A short time later each oommitta6_met with a 
representative of the University of Tennessee Agrucultural Extension Service, 
who explained the procedure to be. followed and the information needed. 

Each committee then collected the needed information and made an analysis. Then 
each committee chairman brought the material together and coordinated it into 
one program. 

On September 21 a rough draft of our comprehensive OEDP was used as an example 
in a State Vforkahop. The purpose of this workshop was to learn what should be 
included in a good Comprehensive OEDP. Various State and Federal Agencies 
helped to review our OEDP in light of recommendations made by your office. 

The committees have been incorporating into the OEDP the suggestions made at 
the workshop* 

The OEDP has now been written. It is now being further checked and should be 
ready for the printer in about a week. The printing will probably take 30-4^ 
days. This is due to the fact that it probably will be printed locally by the 
newspaper.' The time spent on this will be dona each week after the newspaper 
is printed. 

■This should bring you up to date on our progress. 



R, J. Howard, Treasurer 

Johnson County Industrial Commissioh 


RJH/pg 


USCOMM.-DC 
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THE FEDERAL POWER COMMISSION'S INTEREST 
IN WATER RESOURCES PLANNING ACTIVITIES 

by 

F. Stewart Brown 
Chief, Bureau of Power 
Federal Power Commission 


Functions of FPC Related to Water Resources 

The Federal Power Commission has many important responsibilities 
in the field of water resources planning. These responsibtlitias 
stem from several statutes, beginning with the Federal Water Power 
Act of 1920 which created the Commission primarily to administer a 
system of licensing for non-federal hydroelectric power projects. 

In 1935 the Federal Water Power Act was enlarged into the Federal 
Power Act, and the Commission's jurisdiction was extended to the 
interstate transmission of electric energy and its sale at wholesale 
in interstate commerce. The Flood Control Acts and other statutes, 
such as the Bonneville Act and Fort Peck Act, have provided addi¬ 
tional responsibilities. 

Briefly, the Commission performs the following function.^ relat- 
ing to water resources: It issues licenses to non-federal interests, 
public and private, for hydroelectric power development; it makes 
river basin planning studies and power market surveys ; it keeps up- 
to-date estimates of the water power resources of the country; it 
participates in inter-agency activities and advises the constructing 
agencies on power matters; it makes headwater benefits investigations 
and determines payments to be made on account of such benefits; it 
allocates the cost of certain Federal multiple-purpose projects; and 
it approves the rates for power produced at certain Federal hydro¬ 
electric projects. 

History of FPC 

For those who may not be familiar with its history, the Federal 
Power Commission originally was composed of the Secretaries of War* 
Interior, and Agriculture. In 1930 the Commission was reorganized* 
as an independent agency with five full-time Commissioners appointed 
by the President and confirmed by the Senate. In addition to the 
Federal Power Act, the Commission administers the Natural Gas Act 
which was enacted in 1938. 

Currently, there are approximately 1,000 employees on the staff 
and the appropriation for fiscal year 1963 amounts to $10 700 OOo' ’ 
Organizationally, the staff is composed of the Executive Director nd 
eleven separate bureaus and offices which are responsible f i ‘ no 

phases of the Commission's work. The two principal operating 
tional units are the Bureau of Natural Gas and the Bureau of^Power 
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The Bureau of Power, consisting of four Divisions ® ^ § 

Office and Regional Offices in New York, Atlanta, Chicago, or 
Worth, and San Francisco, is responsible for the engineering phases 
of the Commission's work in the power field. 


Licensing of Hydroelectric Proiects 

Under its licensing function the Commission issues licenses to 
individuals, corporations. States, and municipalities authorizing 
the construction, operation, and maintenance of water power projects 
on government lands and on streams over which the Congress has juris- 
(jiction. It may also issue licenses to these non-federal interests 
for the purpose of utilizing the surplus water or water power from 
a government dam. 

A very important conservation requirement of the Federal Power 
Act is found in Section 10(a), which requires that the project to 
be licensed "shall be such as in the judgment of the Commission will 
be best adapted to a comprehensive plan for improving or developing 
a waterway or waterways for the use or benefit of interstate or 
foreign commerce, for the improvement and utilization of water-power 
development, and for other beneficial public uses, including recrea¬ 
tional purposes ; and if necessary in order to secure such plan the 
Commission shall have authority to require the modification of any 
project and of the plans and specifications of the project works 
before approval". To be licensed, a project does not necessarily 
have to include all units of the comprehensive plan, but such units 
as are included must fit into the plan. In cases where plans 
equally well adapted are submitted by competing public and private 
applicants, preference must be given to the public applicant. 

An important provision in the licensing process is contained 
in Section 23(b) of the Act requiring that a "declaration of inten¬ 
tion" be filed with the Federal Power Commission for any project 
proposed for construction on waters other than those defined as 
navigable and over which Congress has jurisdiction. If upon 
investigation the Commission should find that the interests of 
interstate or foreign commerce would be affected by such proposed 
construction, the project works may not be constructed until a 
license is obtained from the Commission. If the Commission should 
find that such interests would not be affected, and if no public 
lands or reservations are affected, construction may proceed,upon 
compliance with State laws. 

Should an entity, other than Federal, wish to develop a water¬ 
power site over which Congress has jurisdiction but has not formulated 
project plans to the extent required for the issuance of a license, 
an application may be filed under the provisions of Sections 4 and 5 
of the Act for ,a preliminary permit for the purpose of maintaining 
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priority of application for a license. The maximum period for a 
preliminary permit is three years. During this time the permittee 
may make surveys, prepare plans, specifications, and cost estimates, 
and arrange for the financing of the project. A preliminary permit 
does not authorize any construction. It is not transferable and may 
be revoked by the Commission upon failure of the permittee to comply 
with its conditions. 

An applicant for a license must submit to the Commission such 
plans, specifications, and cost estimates as are required for a full 
understanding and appraisal of the proposed project, satisfactory 
evidence of compliance with the laws of the State in which the project 
is located, and such additional information as may be required. 

Recently the Commission revised its regulations to require each 
applicant to file a plan for the public use of project lands and 
waters for recreational purposes. If the application is not contested 
a license may be issued in about six months after filing, provided 
the applicant has furnished all the information required and the 
project meets the standards set forth in the Federal Power Act. 

However, in contested cases requiring a hearing additional time is 
usually required before a license can be issued. 

The Commission notifies interested Governors, Federal, State, 
and local agencies, of applications for preliminary permits and 
licenses for hydroelectric projects and gives them an opportunity 
to submit comments. In addition, before acting on an application, 
the Commission requests the Secretaries of the Army, Agriculture, 
Interior, and Health, Education and Welfare to comment on the project 
as it affects their interests, and, if other departments or agencies 
of the government are involved, they are likewise requested to furnish 
their views. These actions which I have just enumerated partly account 
for the six months or more required to process a license application. 

Licenses issued under the Federal Power Act are granted for a 
definite term not in excess of fifty years. This provision gives 
the licensee an assured period in which to occupy a power site and 
to enjoy the benefits derived from the development. At the same 
time, it also preserves and protects the rights of the public in 
the nation's water-power resources. A license may not be issued 
by the Commission for projects in national parks or monuments. 
Furthermore, a license affecting a reservation of the United States 
may be issued only after the Commission has found that the license 
will not interfere or be inconsistent with the purpose of the 
reservation. 

Licensees are required to maintain project works in a condition 
of repair adequate for the efficient operation of such works; they 
must maintain and operate them, when applicable, so as hot to impair 
navigation; and they must conform to such rules, and regulations as 
the Commission may prescribe for the protection of life, health, and 
property. Another requirement is the payment of a reasonable annual 
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fee by the licensee to reimburse the United States for costs of 
administering the Federal Power Act and for the privilege of 
occupying and using property of the United States. 

In addition to the foregoing standard provisions, licenses 
usually contain special provisions peculiar to the individual 
project. Such provisions might be in the interest of flood con¬ 
trol, navigation, public health, recreation, the preservation of 
scenic beauty, or the protection of fish. 

Before a license is issued, project plans are given a careful 
engineering analysis by the Commission's engineering staff. The 
designs are checked to assure that the structures proposed would 
be safe and the project features adequate. Occasionally it is 
necessary to require alterations in design or in the plan of 
operation. Field supervision to assure compliance with the license 
conditions both during construction and after the project is in 
operation is performed by the Commission's Regional Offices or 
other authorized government agency as specified in the license. 

As of January 1, 1963 there were licenses in effect for 272 
major projects having some 16 million kilowatts of existing installed 
capacity and 25 million kilowatts of ultimate capacity. The existing 
capacity under license represents 73 percent of all non-federal 
hydroelectric capacity in the United States. The ultimate installa¬ 
tions under major licenses involve a claimed or estimated cost of 
about $5.5 billion. 

River Basin Planning Studies 

The second principal function of the Commission relating to 
water resources covers its river basin planning studies. These 
studies are made by the staff for licensing and other Commission 
purposes. A primary objective is to contribute to a sound and 
orderly development of the nation's water resources. Basic author¬ 
ity for such Commission studies is contained in Section 4(a) of the 
Federal Power Act. That section authorizes and empowers the Commis¬ 
sion "to make investigations and to collect and record data concerning 
the utilization of the water resources of any region to be developed, 
the water-power industry and its relation to other industries and to 
interstate or foreign commerce, and concerning the location, capacity, 
development costs, and relation to market of power sites, and whether 
the power from government dams can be advantageously used by the 
United States for its public purposes, and what is a fair value of 
such power, to the extent the Commission may deem necessary or useful 
for the purposes of this Act". 

Section 4(c) of the Act authorizes the Commission "to cooperate 
with the executive departments and other agencies of State or National 
Governments in such investigations; and for such purposes the several 
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- departments and agencies of the National Government are authorized 

and directed upon the request of the Commission to furnish such 
records, papers, and information in their possession as may be 
requested by the Commission, and temporarily to detail to the Com- 
^ mission such officers or experts as may be necessary in such 

investigations 

As previously noted, before the Commission can issue a license 
for a hydroelectric project it must make a finding that the project 
would be best adapted to a comprehensive plan for developing the 
% river basin for power and other beneficial public uses. Unless an 

i adequate basin development plan is available, the Commission cannot 

act expeditiously in processing a license application. Experience 
of the Commission during recent years in issuing 190 licenses for 
major projects has shown that in more than 80 percent of the cases 
there was, at the time of the application, no basin development 
plan, or the available plan was inadequate or obsolete. Currently 
i there are about 70 license applications for major hydroelectric 

I projects pending before the Commission. Thus, it is apparent that 

the Commission has an immediate need for basin development plans 
in many areas of the country. 

i 

) Because of its immediate and continuing need for basin develop- 

j ment plans, the Commission is undertaking a Water Resources Appraisal 

Program. First, an initial screening is to be made by summarizing 
the planning and development status of all of the major river basins 
of the country in order to determine for each the need for basin 
plans for licensing and other Commission purposes, and the plans of 
( others for accomplishing such needed planning. It is contemplated 

that detailed planning or appraisal studies will be made for approxi- 
! mately 25 river basins over a period of about three years. The 

j studies will be made for those basins currently most in need of plans 

j for Commission purposes and for which early investigations are not 

contemplated by others. Each of the Commission's five Regional 
Offices now has under way a study of a basin, with the objective 
of providing samples of the types of reports that can be prepared. 

The Commission's program will be designed primarily to supplement 
the work of others so as to meet specific Commission needs for early 
studies in particular basins. In making the studies, the fullest 
possible cooperation will be sought with affected Federal, State, 
and local agencies and interests. It is anticipated that reports 
prepared under this program will be published, either for single 
basins or for groups of related basins. 



The Commission's broad investigatory authority under the Federal 
Power Act was supplemented by the Flood Control Act of 19.38, and sub¬ 
sequent Flood Control and River and Harbor Acts, with the provision 
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that penstocks or other similar facilities should be ^ 

dams therein authorized when approved by the Secretary of ^he Amy 
upon the recommendation of the Chief of Engineers and the Federal 
Power Commission. 


The principal role of the Commission in the cooperative inves¬ 
tigations with the Federal constructing and planning agencies is to 
furnish advice on electric power matters. This involves estimates 
of the amount and value of hydroelectric power capable of being 
developed in connection with proposed plans, estimates of the future 
market for such power, and recommendations as to provisions for 
developing the power potential. 

The Commission's cooperative studies with other Federal agencies, 
including the Corps of Engineers and the Bureau of Reclamation, begin 
early in the investigatory stage. The initial studies, which are made 
by the Regional Offices in cooperation with the field offices of the 
other agencies, include the hydraulic and power operation routings 
necessary to determine the amounts of power available under proposed 
plans of improvement or under suggested alternative development plans; 
and estimates of the value, market for, and indicated feasibility of 
power potentially available. These studies are used in determining 
the facilities that should be provided in order to develop or safe¬ 
guard the power potential of project sites. 


When reports of survey scope are developed at higher levels of 
authority in the Federal constructing agencies, they are sent to the 
Commission for formal comments. We refer these reports to our 
Regional Offices for review and comments. On the basis of their 
comments and the general review which is made by our staff in Wash¬ 
ington, Commission letters of comments are prepared and sent to the 
constructing agencies. 


Procedures similar to those described above are followed during 
the preparation of Corps of Engineers* Design Memoranda. Such 
memoranda are prepared, after congressional authorization of the 
projects, for purposes of detailed project analysis in the process 
of readying proposed projects for construction. The Commission* s 
letters on projects at this stage are addressed to the Secretary of 
the Army and, pursuant to provisions of the Flood Control and River 
and Harbor Acts, include specific recommendations with respect to 
the installation of power or the provision of facilities adapted to 
the possible future development of hydroelectric power. 

We are currently looking for a solution to a problem of timing 
that we have recently encountered in making Commission recommenda¬ 
tions with regard to Design Memoranda. In certain cases the 
memoranda have been received by the Commission at such advanced 
stages of planning or design that modifications of the projects 
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would not have been practicable in the event the Coxnmission had 
decided to make such recommendations. In the current fiscal year 
the Corps has received construction funds for four major power 
projects for which the Design Memoranda have not yet been sent 
to the Commission for comments. We are discussing this matter 
with the Office of the Chief of Engineers and hope to reach a 
satisfactory solution to the problem. We have already taken 
steps to assure a closer review by our Washington staff of the 
cooperative studies of the Regional Offices. 

Water Power Resources 


An important result of the Commission's river basin studies, 
made both in connection with the licensing and other Commission 
functions and in cooperation with the other Federal agencies, is 
the nationwide inventory of water power resources. Data on indi¬ 
vidual developed and undeveloped hydroelectric power projects are 
compiled annually and published periodically. The estimates of 
undeveloped water power include projects concerning which economic 
feasibility has been demonstrated, as well as projects at sites 
where physical conditions indicate engineering feasibility and 
promise at some time of economic feasibility. The estimates are, 
of course, subject to revision by increase or decrease as condi¬ 
tions may change or as additional information becomes available. 

It is believed, however, that the estimates, in the aggregate, 
serve to indicate from a long-range view the overall possibilities 
for water-power development in the United States. 

As of January 1, 1963, the estimates of total hydroelectric 
resources of the United States amount to 150 million kilowatts of 
conventional generating capacity, capable of producing 640 billion 
kilowatt-hours of electric energy annually with average flows in 
rivers and streams. This capacity includes a potential of some 
20 million kilowatts in Alaska. About 38 million kilowatts of 
capacity are in existing hydroelectric developments, generating 
an average of nearly 200 billion kilowatt-hours annually. 

Ownership of the existing hydroelectric capacity is as follows: 
Federal, 16.1 million kilowatts; non-federal publicly owned utili¬ 
ties, 7.6 million kilowatts; privately owned utilities, 13.7 million 
kilowatts; and industrially owned, 0.7 million kilowatts. Of the 
Federal capacity, 7.9 million is in Corps of Engineers projects; 

5.3 million is in Bureau of Reclamation projects and 2.9 million 
is in TVA projects. 

In general, the Commission's listing of undeveloped hydroelec¬ 
tric power does not include future pumped storage developments. 

Such projects must, of necessity, be designed specifically to meet 
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site conditions, as well as particular system load requirements. 
In theory, of course, the number of sites available for pumped 
storage use is virtually unlimited. We have tabulated sites 
having received at least preliminary consideration, which could 
provide capacity aggregating nearly 35 million kilowatts. 


Power Market Surveys 

Power market surveys are usually made to determine the 
market for power from an electric generating plant or group of 
plants. Over the years the Commission has made power market 
surveys covering essentially the entire United States. Some of 
the surveys have been initiated as a part of the Commission’s 
river basin planning studies and licensing activities. Others 
have been made at the specific request of other Federal agencies 
or States, or in connection with investigations conducted by 
inter-agency committees or international committees. In most 
cases they have been made in connection with proposed hydroelec¬ 
tric power developments. 

Power market surveys may vary considerably in scope depending 
upon individual needs. Each survey involves determining the extent 
of the area in which power from the project or group of projects 
can logically be marketed, and estimating future growth of the 
area’s power requirements for as long a period in the future as 
may be necessary to evaluate the project. The survey also may 
involve determining the need for additional electric generating 
capacity in the area in order to adequately supply estimated future 
loads, the location, size and type of generating plants to be con¬ 
structed, the transmission system needed to carry the output of the 
generating plants to load centers, and the value of the output of 
the proposed projects under consideration based on cost of power 
from the lowest cost alternative source. 

The National Power Survey 

As most of you know, the Commission now has under way a National 
Power Survey. Ibis is quite a large undertaking and could well be 
the subject of a separate paper. Briefly, it is an intensive study 
of the nation's power requirements and supply arrangements in order 
to set forth broad technical and economic guidelines for the future. 
The survey will propose voluntary guidelines to aid the industry in 
meeting its requirements to 1980 as efficiently as possible from a 
national point of view. The goal is to develop a pattern of future 
power supply that will meet the nation's electric power requirements 
at the lowest possible cost. We expect to complete the survey by the 
end of calendar year 1963. 
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The Commission is receiving the full cooperation of all segments 
of the power industry in conducting this survey. A system of national 
and regional advisory committees, with total membership of about 120, 
has been established to make intensive studies of a wide variety of 
technical, economic, and legal problems. Representation on these com¬ 
mittees includes men from both privately and publicly financed power 
systems as well as the Federal planning, constructing, and marketing 
agencies, such as the Corps of Engineers, Bureau of Reclamation, TVA, 
BPA, SWPA, and SEPA. 

The studies already made indicate that the power requirements for 
1970 will be about twice the 1960 requirements and those for 1980 will 
be about 3.6 times the 1960 requirements. We anticipate that the 
meeting of these enormous loads economically will require full use and 
extension of the recent advances in power technology. This will 
include the construction of steam-electric generating units of 1,000 
megawatts or more of capacity and strong interconnections between 
areas and regions with EHV transmission lines. Large nuclear plants 
are also showing promise of economies in power production. 

Studies are now being made of possible savings through inter¬ 
regional interconnections which can take advantage of load diversities, 
provide for pooling of reserves, and utilize lowest cost sources of 
generation. A good example of such an arrangement is the interconnec¬ 
tion which has been planned and is now in the process of construction 
between TVA and the Southwest -- a 500-kv transmission system which 
initially will send 1,500 megawatts of power westward in the summer 
to assist the Southwest in meeting its warm weather peak and 1,500 
megawatts to the east in the winter to assist TVA in meeting its cold 
weather peak. There are a number of similar opportunities throughout 
the nation for such exchanges -- and as regions progress in industrial 
development, in application of electric uses for home heating and air 
conditioning and as relative population densities change, we can expect 
to find a continual shifting in the balance between regions of peak 
loads — an important consideration to bear in mind in planning major 
inter-ties. 

The rapid past and anticipated future rate of growth of power 
loads and the installation of increasingly larger-sized thermal units, 
which must operate at high plant factors for best efficiency and 
economy, have accentuated the need for peaking capacity. Planning 
to meet such needs includes the reappraisal of available hydroelectric 
power sites, from the widest possible viewpoint, as well as the con¬ 
sideration of possible pumped storage developments. 

Hydroelectric projects, whether of the conventional or pumped 
storage type, are well adapted for peaking and reserve uses on the 
power loads. Among the reasons favoring hydroelectric plants over 
other types of plants for such use are: (1) Ease of operation; 

(2) quick start and shutdown, particularly useful for handling sudden 
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changes of load without interruption of system capacity, (3) low 
maintenance cost; (4) minimum manpower for operation, (5) adapta- 
bility for remote control or automatic operation; and (6) long 

life. 


In the reappraisal of sites for conventional hydroelectric 
power development, the need for peaking capacity has resulted in 
planning for increasingly lower plant factor operations. For 
many years the designs for peaking plants have used plant factors 
substantially below system load factors. Recently a large plant 
has been placed under construction in the Southeastern Region to 
operate at an average plant factor of about five percent. Other 
similar designs are contemplated at favorable sites where large 
fluctuations in flow releases can be tolerated. With such planned 
operation, project sites previously considered infeasible of 
development may now be found to be capable of economical power 
development. Even in the Pacific Northwest where the bulk of the 
load is now supplied by hydroelectric power, new plants are being 
designed for eventual peak-load use in conjunction with large 
amounts of capacity expected to be provided by thermal plants. 

With large power loads and large unit sizes of thermal units, 
planned hydroelectric plants must be of substantial size to be 
utilized effectively for peaking purposes. This in turn requires 
use of the largest practicable sizes of units in the hydroelectric 
plants. The use of such large equipment results in lower unit 
capital and operating costs. 

Although conventional hydroelectric power is and will continue 
to be an important factor in the power supply of the United States, 
its share of the total installed generating capacity has been and 
will continue decreasing over the years. Not only are loads 
increasing faster than potential water power sites can be developed 
to supply peaking power needs, but also the increasing demands for 
water resource development for such purposes as water supply, pollu¬ 
tion control, and recreation, will restrict the use of available 
sites for power purposes. This will result in greater consideration 
in the future of other sources of peaking power, including pumped 
storage developments. 

Our preliminary studies indicate that the nation* s present 
installed hydroelectric capacity of about 38 million kilowatts 
will be approximately doubled by 1980, considering conventional 
hydro plants only. In addition, it is anticipated that more than 
10 million kilowatts of pumped storage capacity will be in opera¬ 
tion by that date. 

The inevitable and probably fairly early interconnection of 
areas and regions by high voltage transmission systems will permit 
expanding the concept of load areas to be served and type of power 
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product that can be utilized. It does seem that, consistent with 
the physical conditions at hand, the time is here when we should 
abandon any remains of a limited view of project development. 

Headwater Benefits Investigations 

Another important Commission function relating to water resources 
is the making of headwater benefits determinations. Section 10(f) of 
the Federal Power Act directs the Commission to determine annual pay¬ 
ments to be made to the United States or a licensee by the owner of 
a non-federal power project, whether licensed or not, which is direct¬ 
ly benefited by a storage reservoir or other headwater improvement 
constructed by the United States or a licensee. 

In past years headwater benefits investigations, which provide 
the Commission with information necessary for the determination of 
annual payments, have been made after the fact, that is, on the basis 
of reservoir operations which have actually occurred. Investigations 
made on this basis must be continued year after year for each project 
as long as the projects involved are in operation and benefits are 
provided. When payments have been determined for a particular year 
the investigation is completed for that year but the investigation 
must be continued so as to determine the payment required for the 
following year. In order to eliminate much of this repetitious work, 
the Commission has recently adopted new regulations to provide for 
the use of formulas to represent average conditions and to provide 
for continuing annual billings to each company for headwater benefits. 
This procedure should materially expedite the headwater benefits work. 

Rates and Cost Allocations 


Under provisions of the Flood Control Act of 1944 and other acts, 
the Commission is required to approve rate schedules for the sale of 
electric energy produced at certain Federal projects for which the 
Department of the Interior is the marketing agency. Principal among 
these projects are the multiple-purpose developments constructed by 
the Corps of Engineers. 

Under the Bonneville, Fort Peck, and Eklutna Acts, the 1945 River 
and Harbor Act, and the 1954 Flood Control Act, the Commission has 
specific authority with respect to cost allocations for certain 
Federal projects, namely, Bonneville, Fort Peck, Eklutna, McNary, 
four projects on the Lower Snake River, and the Canyon project. In 
the case of other multiple-purpose projects constructed by the Corps 
of Engineers, the Corps as the construction agency, the Department 
of the Interior as the marketing agency, and the Federal Power Commis¬ 
sion as the rate-approving agency, all have a direct interest in the 
allocation. Lacking specific authority, the Federal agencies concerned 
undertake jointly to consider allocations of cost. Thus, the Commis¬ 
sion staff participates with the representatives of these agencies in 
cost allocation studies of such projects. 
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Evaluation of Hydroelectric Power 


In its river basin planning studies, the Commission uses project 
formulation and evaluation procedures that are generally in accord 
with the principles of the May 1958 "Green Book." It also utilizes 
procedures set forth in Senate Document No. 97, 87th Congress. Com¬ 
mission staff instructions covering certain of these matters are 
included in the Bureau of Power's Technical Memorandum No. 1, entitled 
"Instructions for Estimating Electric Power Costs and Values," dated 
March 1960, as amended and supplemented. 

The benefits of power produced by a hydroelectric project are the 
value of the power to the users as measured by the amount that they 
would be willing to pay for such power. For most areas of the United 
States it may be assumed that power to meet the power demands could be 
obtained from alternative sources. Normally, therefore, the cost of 
power from the most likely alternative source provides a measure of 
the value of the power creditable to the project. In view of the pre¬ 
dominance of new steam-electric capacity being installed in most 
sections of the country, it is generally appropriate to evaluate the 
output of hydroelectric projects on the basis of the cost of equivalent 
amounts of capacity and energy from modern steam-electric plants, 
giving due consideration to such differences as transmission losses 
and annual transmission costs. 

As explained in Technical Memorandum No. 1, the value of hydro¬ 
electric power is normally expressed in terms of two components: 

^^1) a capacity value, which corresponds to the fixed elements of the 
cost of power supply from alternative new steam-electric plants; and 
(2) an energy value, which corresponds to the variable elements of the 
cost of power supply from such alternative plants. These capacity and 
energy components of power value are usually expressed in terms of 
dollars per kilowatt per year of dependable capacity and mills per 
kilowatt-hour of average annual energy, respectively. 

The capability of a hydroelectric plant to which capacity value 
IS assignable is its dependable capacity. The dependable capacity of 
a generating station is defined as the load-carrying ability for the 
time interval and period specified when related to the characteristics 
of the load to be supplied. It is determined by such factors as capa¬ 
bility under adverse water conditions, operating power factor, and 
portion of the load which the station is to supply. For a hydroelectric 
plant having power storage the dependable capacity may vary over the 
life of the project as a result of changing use of the available storage. 
Studies indicate that in many instances the average dependable capacity 
of a storage hydroelectric project over a 50-year period could conserva¬ 
tively be estimated as the capability at the originally selected maximum 
drawdown, plus one-half of the difference between that capability and 
the installed capacity. 
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In estimating the value of dependable capacity available from 
a potential hydroelectric plant, as measured by the cost of capacity 
from alternative steam-electric plants, consideration should be 
given to the relative system reserve requirements, operating flexi¬ 
bility, service availability, and other factors relating to the two 
types of plants. Some hydroelectric plants are particularly well 
adapted for serving peak loads and operating as synchronous condensers 
or as spinning reserve. Under favorable water conditions they may 
supply capacity in excess of their dependable capacity, making possible 
savings in overall system costs. Also, in contrast to the relatively 
simple hydroelectric plant involving rugged machinery operating at 
low speeds and temperatures, the modern steam-electric plant is an 
intricate and complex mechanism involving high-pressure, high-speed, 
and high-temperature equipment, and it is subject to more equipment 
outages for maintenance and repair. These considerations and others 
less tangible are difficult to evaluate, and so are matters which 
must be determined largely on the basis of judgment. 

Frequently, consideration of these factors will indicate that a 
credit to the hydroelectric project is warranted. Such a credit, or 
hydro-steam capacity value adjustment, may range up to the equivalent 
of ten percent of the at-market cost of steam-electric capacity, but 
is normally equivalent to about five percent of such cost- The 
adjustment would be zero, however, in any case where transmission 
facilities included in the hydroelectric plant development program 
would not provide service as dependable as those contemplated for 
the alternative steam-electric plants. When a hydro-steam capacity 
value adjustment is warranted it should be applied to the at-market 
capacity cost of the alternative steam-electric power. The adjusted 
cost would be the at-market value of the hydroelectric power capacity. 

When using the incremental cost of energy from alternative steam- 
electric plants in computing hydroelectric energy values, attention 
should be given to the energy cost differential that may exist if the 
average annual plant factor of the proposed hydroelectric plant is 
different from that at which the alternative steam-electric plant 
would be expected to operate. As the annual plant factor of the 
alternative steam-electric plant is likely to decrease with time, it 
is necessary to use a plant factor averaged over the service life of 
the steam-electric plant rather than the plant factor at which such 
plant would operate initially. When the average annual plant factor 
of a hydroelectric plant is less than that at which an alternative 
steam-electric plant would operate over its lifetime, system operating 
studies will usually show that the older and less efficient steam- 
electric units in the system would operate at higher capacity factors 
than would be the case if the alternative steam-electric plant were 
constructed. This would result in an increase in average steam-electric 
energy production costs which should be considered when computing the 
value of the hydroelectric energy. 
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If, as occasionally happens, the average lifetime plant factor 
of the hydroelectric plant is greater than that of the alternative 
steam-electric plant, then the effect of constructing the hydroelec¬ 
tric plant would be to decrease the average production cost of steam- 
electric energy. To compensate for such differences in the average 
incremental energy cost of system steam-electric plants, an adjustment 
is made, when necessary, to the hydroelectric energy value. The 
effect of this adjustment is to decrease the hydroelectric energy 
value when the annual plant factor of the hydroelectric plant is 
less than that of the alternative steam-electric plant. When the 
reverse is true, as is less likely, the effect is to increase the 
hydroelectric energy value. For convenience in computations the 
adjustment is usually applied to the at-market cost of the steam- 
electric energy. The adjusted cost would be the at-market value of 
the hydroelectric energy. 

The transmission facilities selected to transmit power to the 
market from a hydroelectric project, or from an alternative steam- 
electric plant, should have sufficient capacity to carry the maximum 
output of the plant. For purposes of estimating the investment cost 
of transmission facilities for steam-electric power plants considered to 
be alternative to hydroelectric plants, as much attention should be 
given, in making the estimates, to the location and arrangement of 
such facilities as is given to those for the hydroelectric plants. 

This is to assure that a reasonable circuit layout is provided to 
supply power to comparable delivery points. Many of the newly con¬ 
structed steam-electric plants are located at some distance from 
load centers to take advantage of low cost sites, ample water supply, 
economical fuel supply sources, and areas not likely to have smoke- 
nuisance ordinances. It has been found in a number of cases that 
the unit investment for transmission facilities of such plants is 
comparable in magnitude to that for many hydroelectric plants. 

In computing at-site power values for a proposed hydroelectric 
plant, the first step is to derive the alternative steam-electric 
plant costs which are then modified by the costs of transmission and 
power losses to arrive at the cost of steam-electric power at the 
market. Through the application of the hydro-steam capacity and 
energy value adjustments, the cost of steam-electric power at the 
market is converted to the value of hydroelectric power at the market. 
Finally, these values are reduced by the cost of the hydroelectric 
transmission facilities and power losses to obtain the unit at-site 
capacity and energy values of the hydroelectric power. Attachment 

No. 1 to this paper (page 158) is an example of a power value computa¬ 
tion. 

Annual Cost of Hydroelectric Power 

The investment in hydroelectric projects per kilowatt of 
installed capacity varies greatly according to the type of project. 

Its size, location, amount and cost of land required, and the cost 
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of relocation of facilities within or adjacent to reservoir areas, 
such as railroads, roads, bridges, and communities. The total 
annual cost of a hydroelectric project consists of fixed charges 
on the project investment; production expenses, consisting of opera¬ 
tion and maintenance costs; and the allocated administrative and 
general expense. 

The components of fixed charges are cost of money or interest; 
depreciation or amortization; interim replacements; insurance; and 
Federal, State, and local taxes where applicable. These items are 
all related to the project investment and may be expressed as a 
percentage of this investment. A life of 100 years is used for the 
dam and reservoir unless a shorter life is expected because of 
physical reasons. A 50-year period of analysis is used for all 
power facilities except the dam and reservoir. The annual fixed 
charges for Federally-financed hydroelectric projects as currently 
used in Commission studies are as follows: 


Dam and 
Reservoir 

Specific Power 
Facilities 

(Percent 

of Investment) 


Interest 

2.875 

2.875 

Amortization 

0.179 

0.920 

Interim replacements 

0.050 

0.400 

Insurance (in lieu of) 

0.002 

0.200 

Total 

3.106 

4.395 


In formulation and evaluation studies for a single-purpose 
hydroelectric development, the total project benefits and costs 
would be used. For a multiple-purpose development, however, the 
incremental, or separable, costs of including power in the project 
would be used in considering whether or not to include power as a 
purpose. Such incremental costs would include those for the power¬ 
house and equipment as well as those for any additions to the dam 
and reservoir resulting from the inclusion of power. (A sample 
calculation is shown as Attachment No. 2, page 159) . However, 
these costs would not, except in the case of projects of marginal 
economic feasibility, represent the amount that should properly be 
assigned to power for rate and repayment purposes. Power costs 
for those purposes would be determined by means of a cost allocation 


I will conclude these remarks by observing that the proper 
planning of our river basins is a big job and a long-range job; 
it is a tremendously important job. It will require the best 
efforts of all of us. 


Attachments (pages 158 6c 159) 



ATTACHMENa! 1 

DERIVATION OF UNIT VALUES FOR A HYDRQEIJICTOIC PROJECT SITE 


On the “basis of cost of equivalent power from a privately financed 
fuel-electric plant, and assiaming federally-financed transmission 
of hydro power to market. (Based on procedures in Tech. Memo. No. l) 


Alternative Fuel-Electric 
Plant Assumptions: 


Plant size 1,500 raw (3-500 raw units) 
4,500 hrs. operation per yrw 
Heat rate, 9;000 btu/net kwh 
Fuel cost, 25^/rallllon “btu (coal) 


At site cost of fuel-electric power . 


.Plant Investment.. $l4o/kw 

Annual capacity cost; 

Fixed: 


plus 


Interest 

6.25^ 


Depreciation, 35 yr» 

.85 


Interim replacements 

0.35 


Insurance 

0.25 


Taxes l/ 


$18.79 

Fuel stock (no days) 

12,2 million btu @ 25 ?( @ 


0.20 

Fixed Operating: 

Fuel, 4.05 nillllon btu 2/ 

® 25!* 

$ 1.01 


O&M (incl. adm., & gen.) 


_ hll 


$21.36/kw 


Energy cost 

Fuel (9,000-900) btu @ 25?^ 

om 

* Total energy cost... 


2.03 mills/kwh 
0^ 


2.l6 mills/Kvh 


Transformation and Transmission ....Sending substation Investment 

(20 ml., double circuit, 


steel towers, 500 kv) 


equals 


Lines 

Receiving " " 

Annual capacity cost: 

Fixed: 

Interest 6.25’^ 

Depreciation V 

Interim replacements W 
Insurance ^ 

Taxes 5*72^ 

0&M(incl,adm. and gen.) 

Losses, converted to $/kw) 

• Total capacity cost.-. 

• Energy cost, equivalent derived 

from loss percentages. 


$ 4.6o/kw 
2.00 
3.60 
$ 10.20 


$ 0.64 
0.08 
0.03 
0.02 
0.58 


$1.35/kw 

0.20 

0.50 


At market cost of fuel-electric power ...... 


, $2.05/kw 
. 0.03 mills/kvf 

.$23,4l/kw 

2.19 mills/kwh 


equals I 


At market value of hydro power. 


Add 5^ capacity advantage factor. 
Energy, deduct 0.1 mlll/kwh 


.$24.58/kw 

2.09 mills/kwh 


^ansfonaati^ and Tranamisaion.Receiving substation investment 

(50 miles 2 -b ingle circuit Lines " 


H-frame 110 kv) 


equals 


At site value of hydro power jJ. 


Annual capacity cost: 

Fixed: 

Interest 2 T/8?t 
Amortization 1.69^ 

Interim rei)lacenients 
Insurance ^ 

Taxes (not included) 

08J^ (inci. adm, and gen.) 
losses, converted to $/kw 

' Total capacity cost. 

' Energy cost, equivalent derived 
from loss percentages.. 


$ l*35/kw 

11.00 

155735 


$ 0.36 
0.21 
0.03 
0.01 


$ 0.6iykw 
0.67 
0.60 


.$ 1.88/kw 
. 0.03 mills/kwh 


1/ Fed. income 3.23^, State and local 2.39?t, mlsc, 0.1^., 
^ About 10^ of year's consumption. 

3/ Substations 0,85^; lines 0,325&. 
y Substations 0.35^6; lines 0.1^. 


.$22.70/kw 

2.06 mills/kwh 


0.25^; lines 0.1^6. 

- 0.35^j lines 0.2^. 

3/ These at site values are at the high tension terminal 
of the substation. 
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ATTACHMENT 2 


EVALUATION OF HIDROEIECTRIC POWER DEVELOf^T 
AT A FEDERAL MULTIPLE-PURPOSE RESERVOIR PROJECT 
(Installed Capacity, 200,000 fflllovatts) 


Power data 


Installed capacity 
Dependable capacity (50 yr, average) 
Capability at ndnimuM head (initial) 
Mlnimiun yr. output 

” " load factor (initial) 

Average yr. output 
" " plant factor 


200,000 kw 
190,000 kw 
180,000 kw 
196 million kw 
12.5^ 

390 million kw 
2256 


Power investment 


Construction cost, project without power 
" " project with power 

Power construction cost, equals difference 
Power investment 

Power investment, specific, 200,000 kw @ $180 
” •* other, raising dam, etc. 

Power investment 

Annual power costs 

Fixed, $ 36 , 000,000 @ 2/ 

$ 1 * 2 , 000,000 @ 3 . 106 ^ ^ 

" subtotal 

Operation and maintenance, 200,000 kw @ $2.57 k/ 
Total 


$66,000,000 
139 , 800.000 
b, boo, 000 
78,000,000 1/ 

36 , 000,000 
1*2,000,000 
78 , 000,000 1 / 


$ 1 , 582,000 
1,301*.000 
$ 2 , 886,000 
5il*,ooo 
$^ 3 , loo, 000 


Aimual power benefits 


Capacity, 190,000 kw 9 $22.70 $1*,313,000 
Enerjty 390.000.000 lad* ® 2.06 mills 803 .IOO 
Totid j?;26i'i:oo 

Benefit-Cost ratio of power development 1»S0 


"U Includes, int. during construction, at 2 7/8$, i of 1* yrs. 
y Int. and amort., at 2 7/8$, 50 yrs., plus 0,6$ replacements and ins. 

" " " " " 100 yrs., plus 0,052$ " » « 

y $ 1.90 plus 35 $ administrative and general 
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THE ROLE OF STATES IN RIVER BASIN PLANNINS 

"by 

Harold G. Wllm^ Cammissloner 
New York State Department of Conservation 
and 

Charles F. Schwan, Jr., Director 
Washington Office, Council of State Governments 


Introduction 


Your week-long seminar covers a wide spectrum of governmental 
responsibilities in river basin planning. Nominally, my task is to 
be confined to the role of the States - in contrast, I suppose, to 
the responsibilities of loceG. and Federal Governments. Because of 
the key role of State governments in both local and national 
affairs, however, it seems necessary for me to touch upon Federal- 
State and State-local relationships in the process of talking about 
State responsibilities themselves. Also, perhaps I may be permitted 
to talk in broader terms than Just river basin planning, as I deal 
with these relationships. 

Therefore the objects of my discussion will be first, to review 
briefly the history of Federal-State relations in recent decades; to 
suggest a general jhilosophy on responsibilities of various levels of 
government; and then to indicate my conception of state responsibilities 
in river basin planning. 


History 

During the last three decades, the Federal Government has 
ac<juired an unprecedented degree of influence upon domestic affairs 
at all levels, from the individual farmer and his family on up to 
major interstate programs. These burgeoning influences have been 
aided by various authorities granted by the Congress, for the Federal 
Government to provide financial rewards to people and to governmental 
units. 

The original reasons for these Federal activities were quite 
sound. First was, of course, the onset of the Great Depression, 
dxrrisig which many m il lions of people needed assistance which, in 
most cases, the ^ates were unable to provide to an adequate degree. 

At that time the governments of many of our States lacked maturity 
and ability to take leadership; they also lacked finances and staffs 
to handle important programs. Also, President Roosevelt encouraged 
the growth of Federal programs throughout his administration. Then, 
in spite of President Eisenhower’s comparative conservatism, the 
trend continued. As illustrated especially by his frustrations over 
the burgeoning farm programs, it is difficult for even the President 
to cope with a mass of existing legislation, any chemges in which 
are opposed by organized lobbies. FinalJ.y, the present administration 
seems to be encouraging the resurgence of a strong Federal role, 
including provisions for large additional subsidies to states. 
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localities, and individuals - if we are to jiidge "by administration- 
sponsored 1)1113 now being considered or before tbe Congress. 

These trends can be undesirable if, as may happen, they lead 
to an undesirable degree of paternalism; concentration of authority 
at the Federal-level; and, in some cases, an actual weakening of our 
over-all capacity by overloading the Federal Government with respon¬ 
sibility. Some strong counter-influences are now at work, however, 

>diich were absent thirty years ago. Most Important, I think, is the 
increasing maturity of States and State governments, and a growing 
willingness to assume responsibility at state and loceQ. levels. 

Especially in the younger Western States, these last thrity years 
have provided time for substantial development in the magnitude and 
responsibility of State governments. The growth of these counter- 
influences is, I imagine, also strengthened by local and state 
resistance to the mounting costs of Federal Government. 

Another in^jortant counter-influence, generated from those just 
mentioned, is the coalition of the states throu^ the Council of 
State Governments. This organization has been in operation and 
influential for many years, but has not often developed the focused 
majority power that is needed for resil influence on interstate €uid 
national affairs. 

In very recent years, water-resource planning and development 
have provided problems of general interest to all States. As a 
result, many States supplied welcome support leading toward the 
passage of Fedeial legislation on the Delaware River Basin Conqpact. 

Also, through the Interstate Conference on Water Problems, the States 
exerted wei^ty forces upon proposed Federal legislation, especially 
the "President’s Water Resources Planning Act of I962" ( S. 2246 ). 

Also in 1962 , rapid action by the states and by non-governmental 
organizations effectively stopped the President’s bill which would 
have provided for a land acquisition fund, financed by several methods 
including a Federal boating tax. In both cases, more satisfactory 
bills are now before Congress. About the revised water resources 
bill, S. im , I shall have more to say later. 

Philosophy 

Iii5)licit in the above discussions of Federal-State relations 
is my basic philosophy - and that of our administration in New 
York State - that government should be conducted at the lowest 
practical level, starting with the individual family. Above the 
family level, the philosophy in New York State has long been to keep 
responsibility in local government, as far as possible. There is 
even in our State a very strong Office of Local Government, whose 
major responsibility is to assist local governments to establish 
and maintain their own responsibilities. It-is our conviction that 
the major role of state government is in the conduct of regional, 
statewide, or interstate affairs; and in providing assistance to local 
governments where these are not financially or socially able to meet 
a problem. 

In providing State leadership, guidance, or assistance, the 
hi gh er level of government needs to be meticulous to provide only minimum 
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standards and guidelines for local action, and to avoid any semblance 
of domination. 

Obviously this same philosophy can and should be extended to 
Federal-State relationships. If a State is financially or govem- 
mentally incapable of meeting a major problem, especially one which 
has interstate significance, other states should be willing to 
assist it - either throu^ interstate cooperative arrangements, or 
throu^ the medium of the Federal Government. Where it is 
necessary for the Federal Government to provide leadership, guidance, 
or assistance, however, again this top level of government should 
be extremely meticulous not to convert leadership into domination. 

This difference between domination and leadership' may be illustrated 
by the following quotation from a letter written to me by a hi gVii y- 
placed member of the present Federal administration (speaking of water 
resource planning and developnent); ’'If a State wants to preserve 
its unquestioned ri^ts it must pay for its own projects. If it 
wants Federal money it must surrender some of its rights." In reply, 

I commented "I can agree only to the extent that acceptance of 
financial aid, justified by regional or national benefits, must 
require conformance to rules that are based on regional or national 
needs. I emphatically do not agree that such assistance must meeun 
federal leadership or domination over natural-resource planning and 
development - in spite of 'precedents' that occurred during the 
1930's and 19li-0’s." It may be added that the term "federal money" 
could also be reiterated. In a broad sense "federal appropriations" 
are sia^y the reallocation of tax money to segments of the nations 
population, with federal agencies serving as the mechanisms. 

The need for the States to assume leadership and responsibility 
in recreation as well as in other natural resources was pointed out 
emphatically by the recent report of the Outdoor Recreation Resources 
Review Commission, headed by Laurance Rockefeller. While this report 
describes the obviously large responsibilities of the Federal Govern¬ 
ment in recreation, it also gives peuticulstr emphasis to the respon¬ 
sibilities of the States in this field, with any necessary assistance 
and guidance from the Federal Government. This, from our viewpoint, 
is sound governmental philosophy. Obviously the degree of assistance 
in guidance in the Federal Government will vary from state to state, 
depending upon the degree of maturity as will the social and financial 
capability characterizing each State. 

The States and River Basin Planning 

Mention has been made of the Interstate Conference on Water 
Problems. This young organization, associated with the Council of 
State Governments, is made up of officials concerned with an phases 
of water resources administration. Among its participants are 
representatives of all states and of all types of state agencies with 
responsibility for water resources planning, regulation, conservation, 
developsnent and utilization. As a result of the broad interests of 
its participants, the Conference has been p>articularly concerned with 
the need for coordinated, ccanprehensive planning for development of 
water and related land resources. Although I am here today as an 
individxial, I am Chairman of the Policy Committee of the Conference and. 
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in a sense, I speak for it. 

I believe the simjO-est vay for me to proceed would be to des¬ 
cribe the evolution of S. 2246, the administration water resources 
idanning bill of the last Congress, into S. 1111, the cun^nt bill. 

By so doing, I believe I can indicate what the Conference feels 
should be the role of the states in river basin planning. As you 
will also see, the Conference view of the role of the states is 
shared by most Governors and many other state officials and legis¬ 
lators. 

Shortly after introduction of the administration water resources 
planning bill in July I961, the Council of State Governments sent 
to all Governors, state water resources administrators, other 
officials and legislators a memorandum commenting on the bill. Later 
in the yeaur, a questionnsiire, prepared by the Council and the Inter¬ 
state Conferences, was sent to all Governors and state water resources 
administrators. This questioimaire was an eactensive one, asking 
not only for comment on major provisions of the bill, but also 
offering for comment on various alternatives to such major provisions. 
Well over half the Governors had replied to the questionnaire when, 
in Jauiuary I962, the Interstate Conference on Water Problems held 
its w-nnual meeting in Dallas - a meeting devoted pr imar ily to 
discussion of coordinating water resources planning. On the basis 
of the survey and its own deliberations, the Conference directed 
its Policy and Executive Committees to consult with appropriate 
persons in the federal executive and legislative branches in an 
effort to revise the bill. 

In March I962, lepresentatives of the Conference appeared before 
the Senate Interior and Insular Affairs Committee. They offered for 
consideration a revised draft of the bill. It was at that hearing that 
the then Chairman of the Committee, Senator Clinton Anderson 
directed that its staff work with representatives of the Conference 
to develop a bill which would, ±1 his words, "let State and federal 
planners proceed to work out together, much-needed, ccmprehensive 
developnent plans." I should add that the Governors' Conference in 
July 1962, and the Interstate Conference on Water Problems in Decem¬ 
ber 1962, confirmed their previous expressions of the need for such 
legislation. 

With this direction and inspiieition - and many hours of very 
hard work over a period of about a year - a bill was developed, S.ll l l . 
It was introduced by Senator Anderson and others on March I5. It is 
one which the states endorse with enthusiasm. It is one which can 
point the way toward better coordination between the Federal Govern¬ 
ment and the states in eua area in which both levels of government 
have vital interests - water resources planning. Having helped in 
the development of this legislation, I should like to add that the 
federal and state representatives with >diom I worked dbiowed a spirit 
of cooperation and mderstanding that federal and state representa¬ 
tives on river basin commissions would do well to emulate. 
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The states endorse heartily the policy objectives of S. 1111 . 

We believe that there must be comprehensive and coordinated planning 
in the conservation, development and utilization of our water and 
related land resources. We believe that comprehensive and coordi¬ 
nated planning can be achieved only with the cooperation of all 
affected Fedeial agencies. States, local governments and others 
concerned. Finally, we believe that S. 1111, if enacted, will achieve 
its stated objective. 

The heart of the bill, so far as the states are concerned, is 
title II. It provides for the creation of water resources pl anning 
commissions for regions, river basins or groups of river basins. 

So that the record may be clear, let me say that we recognize that 
the river basin commissions conten^ated by the bill may not be 
suitable in every area of the country. For that matter, S. ill i 
provides that it is not to be construed ". . .to displace, super¬ 
sede, or limit the jurisdiction or responsibility of any legally 
established joint or common agency of two or more States, or of 
two or more States and the Federal Government; . . .not to limit 
the use of other mechanisms, if preferred by the peurticipating 
goverranental tinits, in the water resources field;. ...” What is 
more, no commission may be created in an area without the con¬ 
currence of both the federal Water Resource Council and at least 
half of the states concerned. It is entirely conceivable that the 
coordinating mechanism of the bill would not be appropriate in a 
given area. For that matter, it is conceivable that, as among the 
views of the relevant federal agencies and the states in a given 
area, there exists such a great distsince from a consensus that no 
coordinating device would be operable. 

Title II embodies the concept that river basin commissions are 
to be neither federal nor state agencies, but joint agencies of the 
two levels of government. As I remarked, a commission will be created 
only with the concurrence of the Water Resources Council and at least 
half of the affected states. This is just as it should be. Effective 
planning requires recognition that major responsibilities in the 
development and management of our water resources inhere in both the 
Federal Government and the states. This division of responsibility 
makes it necessary that the legal framework employed for river basin 
commissions be truly federal-state in character. As Interstate 
Conference representatives testified about a year ago, "Since both 
the Federal Government and the states have and will continue to have 
basic responsibilities for planning and development, conservation and 
use of our water and related land resources, any general authorization 
for coordinating mechanisms should envisage joint agencies. This is 
the only means of avoiding the subordination of either level of 
government, ^diile safeguarding the legitimate role of each. . .." 

In passing, I should point out that if sufficient state con¬ 
currences are not obtained in a given area within a reasonable time 
to effectuate a request of the Council that a commission be created, 
the Council may recommend an alternative means to accomplish the 
planning goal for the basin or region concerned. 
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Commissions will "be made up of representatives of the Federal 
Government and affected states and, •where appropriate, interstate 
agencies and international commissions. Such representatives will 
be appointed by, responsible to and compensated by their respective 
agencies and jurisdictions. Plans de-veloped by commissions •will be 
sent for comment to federal agencies. Governors and to each inter¬ 
state agency and international camnission. Final plans and major 
revisions ■will be submitted to the President and by him to Congress, 
and to Governors and legislatures of the participating states. 

The joint federal-state concept is furthered by the provision 
that commission expenses 'will be dbared by the Federal Government 
and each of the participating states in such proportion as the 
commission shall determine. In employment of personnel, too, the 
federal-state nature of the commission is to be seen. Commission 
personnel will be appointed and supervised by the chairman and 
their duties and responsibilities assigned by him. In addition, a 
commission may arrange for the services of persoimel from any 
federal, state, interstate or local agency. It may also arrange 
with any participating government for coverage of its employees 
in any retirement and employee benefit system. 

The chairman, an appointee of the President, and the vice chair¬ 
man, elected by his fellow state members, are assigned special respon¬ 
sibilities to represent the federal and state members respectively 
on matters of federal-state relations. When voting is necesssiry, 
only the chairman, acting on behalf of "the federal members, and the 
vice chairman, acting upon instruction frcaa the state members, will 
be eligible to vote. 

These voting arrangements may cause some surprise, but they are 
consonant with the nature of •the work involved. First, there i^ould 
be few occasions for voting. This is physical planning •which is 
based on factual data, most of which are not open to more than one 
interpretation. And certainly in those cases where two interpre¬ 
tations are possible, there is no reason to suppose that one segment 
of a commission will vote on the basis of "federal” facts, another 
on the basis of "state" facts. Second, although there are but two 
members •who are eligible to vote and agreement between them must be 
obtained, there is no reason to assume an impasse because of the 
absence of a "tie breaker." Surely most commission decisions will 
be reached by a process of discussion which leads to a consensus. 
Presumably, to reach a consensus, some ccmipromises ■will have to be 
made, but are not discussion, compromise and consensus the essence 
of a successful planning process? Finally, in making major decisions 
for so fundamental a resource area as a ri'ver basin or region the 
result should not be determined by the narrowest of arithmetic 
margins possible. They should represent substantial agreement among 
the participants. tSitil the planning process achieves the necessary 
reconsideretions to permit a high degree of agreement there may be 
genuine reason for not reaching a final decision. 

As we envision a plan that might be submitted, it may be one on 
■which complete agreement has been achie'ved. Another plan might 
include certain elements on •which there ■was lack of agreement. In 
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such . csae, Itemstlvcs 

■the Congress snd the states lOT means of planning 

no possibility of in such a case, an effort would 

might ha^re to he fcircmnstLices to reach a 

liave been made under . of -hhe Federal Government and the 

consensus among representatives of the reaeraj. 

states involved. 

To sum un - idiat is proposed is an enabling act, not a 
■oanacea It is not meant to disturb the Jurisdiction or ri^ts 
Federal Government or of the states. It is intended to 
I^de a masns or machanlsm 

conservation, aerslopnent and ttis 

related land resources of the nation. It is not suggested that this 
is the only means to this end - hut it is o^ means. Enactment of 
S. ~mT vlU not disturb any legally establi^ed intergoverm^nt 
in ' sbm o e ntality operating in the vater resources field. It jfill 
not - nor could it - limit the authority of Congress- to authorize 
or fund projects. Similarly, state authority to authorize or fund 
projects is unaffected hy the bill. 


Finally, this act will not interfere in any way with estahllshed 
federal or other mechan! sms for patting into action the programs 
and projects that are the products of a river basin plan. 


In conclusion, I should like to say that we favor the enact¬ 
ment of S. as soon as may he possible. Long overdue is the 
perfecting of mechanisms to plan the conservation, development 
ftTifl utilization of our water and related land resources on a 
comprehensive and coordinated basis. Enactment and implementation, 
of the legislation can meet this need. It is a long and wise step 
forward in water resources pl annin g and in federal-state relations. 
We hope it will not be long delayed. 



GENEBAL APPROACH TO APPRAISAL OF NEEDS 
by 

Howard R. Bare, Chief, Reports Section, 
Southwestern Division, Corps of Engineers, Dallas, Texas 


1, To appraise the needs of our river basins with intelligence 
and reasoned judgment we must be thoroughly conversant with national 
goals and administration policies related to the water resources 
field. These are set forth in Senate Document No. 97 and messages 
of the President on Natural Resources (H.D. 94/87/1) and on Our 
Conservation Program (H.D. 348/87/2). Administration views on water 
and land resources are usually covered in the President's State of 
the Union messages to Congress. Mr. Weber and others have summarized 
these objectives. For an insight into these matters we should also 
be familiar with the Economic Reports of the President which are 
published with The Annual Reports of the Council of Economic Advisors. 
Certain aspects of these publications are germaine to our planning 
efforts. For example, the items applicable to appraisal of needs 
relate to "our goal of full and sustained prosperity without inflation" 
and "our goal of economic growth" and "budgetary policy." Many other 
publications are available as to national goals and water resources 
planning policies. In times past, it was sufficient for only top 
management people to be conversant and have depth of understanding 
with these broad aspects of planning. In this explosive and dynamic 
age, all levels of planners should be conversant with these matters 

so we can approach the subject of needs intelligently, comprehensively, 
and systematically. Regional and local goals, if different than 
national goals, should be developed and comprehended. 

2. We should realize, however, that water related goals, objec¬ 
tives, and policies have not developed over a period of the last few 
months but rather that today's goals and objectives represent the 
culmination of efforts over a great many years. Most of you that are 
in attendance at the seminar, with a few who have preceded you, have 
been involved in the development of this phase of government operations. 
A good deal of the water policy of the United States has been estab¬ 
lished by the people attending this seminar. The Corps has been engaged 
in this business of establishing needs for a long time. We have a know¬ 
ledge in the field, we have experience in the field, and we certainly 
have people highly qualified to continue our leadership in this area of 
effort. We find ourselves, however, in a period of broadening our 
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concepts; a period of realignment of our own thinking on such matters 
as the full realization of the importance of the management of water 
to create a usable resource; the grovtng importance of tbe team 
approach to river basin planning; the awareness that planning for water 
resources development must be efficient In the sense that projects meet 
the needs of the people ■with a minimum consumption of real wealth and 
that such projects are timely to insure that lack of water or lack of 
any of the services which water can provide will not constitute a drag 
upon the basin's economic growth; and, finally, the realization that 
we must correlate and translate the traditionally used engineering 
terms of needs for flood control, navigation, irrigation, water supply 
and other project purposes into meaningful economic expressions of how 
these project needs are related to national goals for econcmiic growth 
and development of each region within the country to maintain national 
strength and the achievement of satisfactory levels of living. 


3, There should be an emerging realization that the needs for 
flood control, navigation, irrigation, water supply, and all other 
project purposes aie intermingled and interwoven with the national 
needs, goals and objectives arising from economic growth. It is in 
this area of needs that our concepts seem to need sharpening. There 
should be a growing realization that more high level systematic planning 
should be focused in the area of needs than has been accomplished in 
the past. We axe hi^ly efficient in the tuning-up process of getting 
an inventory of all existing water and related land resources. We can 
easily compile records of all streams and their topography. We can 
gather data on the climate, the vegetation, and the hydrology—river 
by river and stream by stream. Information can be developed about the 
existing population, industry, occupations and present land use and 
extent of irrigation development. We are adept at the collection of 
available data on water supply, electric power, transportation,, recrea¬ 
tion, water quality and forest products and mineral resources. We have 
a vast knowledge and inventory of existing water and related land 
resources and an inventory of basin developments and the water require¬ 
ments and water services which these developments satisfy. 


4. To plan for today’s needs or even 10 or 15 years hence is not 
enou^. The growing population and the growing levels of living 
standards require more intelligent and reasoned planning to keep needs 
and development of resources in step. Expectations of many people for 
economic growth in the years ahead are based on Iftiited States population 
trends. During the 70“year period from 1890 to i 960 the average annual 
rate of population growth was I .50 percent. The average annual rate of 
increase between i 960 and 2070 was estimated in the study on the Trinity 
River to be 1.4o percent. In the United States, unlike undeveloped 
countries, a growing population means economic growth because the people 
have an enormously productive economic machine to work with. Reliable 
statistics on the gross national product of the United States (the most 
conrorehensive measure of the country’s economic state) do not go back 
very far, but the best evidence we have is that in I 909 the GUP in 1954 
prices was about $100 million, or $ 3,000 per person enployed and a bit 
over $ 1,000 per person in the population. Almost half a century later 
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in 1957 the GNP had quadrupled. During the same period the labor 
force and the pop\ilation doubled so that output per head doubled. 

In terms of rates of growth per year the GNP increased about 3^ 
on the average, and If^ per year per person. Real GNP between 19^7 
and i960 rose at a rate of 3.^^ per year in total and 2,2$ per year 
per person en^loyed. These are higher than the historical rate of 
3 and (the difference between GNP growth at 3^ and at 3|^ amotints 
to 2^ billion dollars of national product in one year—$15 billion 
in 5 years, $33 billion in 10 years). Between 1947 and 1953 real GNP 
actually Increased by 4.3^ per year on the average. Since I955 the 
potential output of the American economy was growing at about 3|^ 
per year. As you Inow, the national goal is an annual growth rate 
of 4.5 percent for the GNP, These statistics are cited to help us 
envision the tremendous potential growth we can expect in the United 
States and the spectacular task before us to size up ■the needs in tenns 
of water and seivlces provided by water. It should be crystal clear 
that planners under present-day concepts must broaden their viewpoints 
to appreciate the factors that influence the economy of the country 
and be prepared to understand the jargon of the economists and relate 
such understanding to intelligent and efficient planning for river basins, 

5. Another Indicator of economic growth is personal income which 

is the principal component of tlie GNP, It is often used as an indication 
of grOTrth because these data are generally more available. At the 
national level it has been found that personal income exhibits the same 
average annual growth that characterizes the trend of the GNP, There is 
no single index of the standard of living. Per capita disposal income 
(after all personal taxes) comes close. This figure is now in the 
nei^borhood of $2,000 in terms of 196I prices. This is 1.6$ upward in 
less than 8 years. In the 8 years ending wiih 195^ it rose less than 
7^. The $2,000 figure on the statistical American's ultimate ability 
to buy the goods and services of life is now nearly double the $1,200 
figure of pre-war 1939 ($5^0 in terms of 1961 prices). There is an 
abundant evidence. of how this great growth and real buying power has 
bettered the lot of the American citizen. An associated result is the 
accelerated growth of consumer products which has far outspaced the 
population rise. For example, since 1955 iiie Ifeited States population 
has increased 12^ while the number of motor vehicles in use has climbed 
24^. Economic growth in terms of real wealth is sensitive to the latent 
consumer's desires. For example, if consumers would spend one percentage 
point of their disposal income, retail sales would rise more than 3'? 
billion dollars on an annual basis. 

6. To supply the growing wants of Americans industry has carried 
out a vast expansion program. Rapidly rising research and development 
spending in lecent years has laid the groundwork for further betterments 
in living standards. Expenditures on research and development in 1961 
approximated $15 billion, nearly 3 times the expenditures in 1953, or 
2.8^ of GNP, In 1947 research and development was still a small dimension 
of the American economy, accounting for $2 billion of spending—only a 
little less than 1$ of the national output. More than S&p of the 
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research and developnent spen^g is for the applied ^ 

dfivelotanents vith less than ICf^ for basic research. In appraping the 
relationship of tlM present technological potential to economic growth, 
SSess^ Slichter of Harvard has said that the 

in discovery" gives business a far greater command of the demands for 
goods; that technological research increases the capacity of toe econo^ 
to raise productivity and finally, that it gives the econo^ ^e capacity 
to bring about planr^ incareases in the demand for goods, both by creating 
demand for consumption goods and by creating new investment opportunities. 
Tn the water resources field there is an emerging technology affecting 
water development. Ihere is a national desire to plan, develop, and 
operate water fewiilities as efficiently as science, engineering technique, 
and administrative processes will permit. The national resources 
committees of the National Academy of Science and the Federal Council 
of Science and Technology has instituted a study which will evaluate the 
of scientific and technological research needed to assess and 
support the nation’s requirements for natural resources. The Corps' 
research and developnent program for FY 63 included $3«1 million for 
within-house work and $1.8 million in svq)port of the cooperative program 
of collection and study of basic data. Technology and research are 
important considerations in comprehensive basin planning. The results 
of efforts in this area should influence our judgment and rationaliza¬ 
tion of the degree that research and technology will discover new ways 
of seeking out natural resources that are often considered scarce. More 
efficiency in productivity is hound to, in effect, create more resources. 
Research and technology discovers substitutes; for exait 5 )le, the wide use 
of fertilizer in the production of agricultural products has, in effect, 
been a substitute for land. Itore efficient treatment of waste and 
Industrial products will create more water resources. There are Infinite 
exang)les of what technology has accomplished in the past that influences 
our planning and we must keep abreast of this area in planning for future 
use of water and services and products of water. 


7 . There is ample evidence of a national consensus that the nation 
requires a substantial rate of economic growth. One of our tasks is to 
determine how water management can contribute and help stimulate a 
growing economy. The needs for water regulation must be rou^ly correlated 
with the growth of the nation’s wealth which, in turn, may be either 
accelerated or slowed down by the rate at which the water resources of 

our rivers are developed. 

8. River basin plans should be basic water management plans. The 
regulation of rivers is a multiple-purpose measure in the fullest sense 
of the tere. River regulation or management provides municipal, 
industrial, quality control and irrigation water supply, increases power 
production, enhances the recreational and the fish and wildlife resources 
of the basin, facilitates navigation, and contributes to flood control. 

With respect to the latter, it must be recognized that as the degree of 
regulation increases in a given basin the need for reserving resenrvoir 
capacity for flood control decreases, so that by the time suhstantially 
coinplete regulation is achieved all flood control storage previously 
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provided will have been conve3rted to storage for regulation. Stated 
differently, the river regulation program will eventually swallow up 
the flood control reservoir program Insofar as the main river valleys 
are concerned. This highlights the fact that flood control storage in 
major reservoirs will "become increasingly valuable with the passage of 
the years, as it is converted to multiple-purpose storage for river 
regulation. 

9* Efforts to inject planning for food and crop requirements, 
forest products, urban area expansion, mineral development, and similar 
items into river basin planning in excess of their direct dependence 
on water should be resisted, as planning for these functions can be 
expected to "be accon^lif^ed by the going programs of Federal and State 
agencies. Die concept of basin planning here envisioned is u nHVA the 
image which the TVA has sought to present since it was created of total 
regional development by a river basin unit of goveminent. 

10. To carry out the broadened concepts of basin planning, an 
essential step is to develop a broad economic base study (EBS) that will 
reflect reasoned conclusions about the future direction and magnitude of 
the economy of an aiea at selected points of time over the next 100 years 
or so. Then we must translate the needs of this economy for the products 
and services of managed water into expressions of needs for flood 
control, water supply, quality control, irrigation, hydroelectric power, 
recreation and other project purposes. Die idea is simple but the 
accompli^ment is intricate. The correlation of economic growth of a 
basin and river management needs is an important undertaking with extremely 
important characteristics which will pave the way for greater acconplish- 
ments in water resotirces planning. This is a significant bench mark 
where all the professional disciplines in the planning process must 
conprehend interests larger than their own particular field. Today's 
concept for development of needs is a real challenge to most of us. We 
have a special duty to consider what our discipline can contribute in 

the way of river regulation needs to stimulate economic growth. We must 
"be able to conceive of great engineering works and also "be knowledgeable 
in economic jargon as to what these intensive capital investments will 
produce in terms of economic growth. Diis philosophy must be built-in 
considerations of our planning efforts, Qae of our greatest tasks is 
to make meaningful correlations "between river regulation needs and the 
needs and demands of a growing economy. Judgment and rationalization 
and systematic coordination are the main ingredients in this process, 

11, It is not the business of the professional economists to 
develop the EBS solo. At the outset of the study it will take searching 
and logical analysis, reasoned judgment, and heroic assumptions of the 
various planners responsible for project purposes to delineate the 
potential physical areas of influence of their particular purpose and 

to select the economic indicators of growth that need to "be developed 
for use in establishment of project purpose needs. It is in this area 
where the economist requires contributions from the other professional 
disciplines in tooling up for the EBS, so its Ingredients can have 
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meaning vith respect to the development of river regulation needs. 

Tn providing guidance as to which economic indicators to select for 
development in the EBS, the planners concerned with a particular 
project purpose should counsel with the economists in that specialty 
well in advance of consideration of projects and programs. 

12, Economic growth stems from activities undertaken to satisfy 
human needs, ibpulation provides the basis for demands for resource 
uses and is generally considered to be the basic indicator upon which 
all other indicators are developed in some varying degrees. Population 
projections are frequently the only economic indicatoisof growth which 
are required to estimate the needs for certain project purposes, say 
recreation and fish and wildlife opportunities that may be products of 
river regulations. In the Trinity study, the population indicator of 
growth was the only one used to relate prospective commerce to 11 different 
commodity groups representing over 250,000 tons. Personal income is 
usually selected as an economic indicator to be developed because it is 
the principal con^jonent of the GNP and because it is the best indicator 
for which data are available for use in areas smaller than individual 
states. Personal income reflects to a high degree standards of living 
and the economic health and wealth of an area. This indicator seems 
to be related primarily to economic activities in the urban spectrum 
of the economy. Its use as an economic indicator is usually associated 
or averaged with a counter part population indicator when applied to 
river regulation needs. It seems rational to relate the personal income 
indicator to establishing urban oriented flood control needs and for 
municipal and industrial water supply needs. The value added by manu¬ 
facture indicator is usually selected for development in the EPS because 
it is a meijor portion of the national income and the GNP. It is generally 
related to the urban economic sectors of society and is an indicator of 
the needs for municipal and industrial water supply, flood control in 
urban areas, and to bulk commodities sent or received over a waterway. 

In the Trinity study the economic indicator for value added by manufacture 
was applied to 11 different commodity groups totalling over j4-50,000 
tons. The indicator for value of farm products sold is a measure of 
agricultural activity. This indicator is generally selected for develop¬ 
ment because it can help establish the needs and demands for flood control, 
drainage, and irrigation in the rural areas. It can also be helpful in 
evaluating the prospective commerce related to agriculture that might 
move on a waterway. In the Trinity study this indicator was used to 
estimate over 320,000 tons of prospective commodities Included in 10 
different categories. Because of the e 2 q>ort pattern of sm all grain move¬ 
ments in the southwest, an economic indicator on grain exports was 
developed solely to help establish the prospective wheat and milo tonnage 
that might move over a waterway on the Trinity River. Since construction 
activity sets the pace for activity in a large number of supply Industries, 
it is freqi:antly selected to be developed as an economic Indicator to 
help establish needs for flood control in urban areas, municipal and 
Industrial water supply demands and for prospective commerce that might 
move on waterways. Mining is one of the basic industries of modem 
society and ready availability of mineral resources is one of the 
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principal factors vhich causes rapid development in an area. An 
economic indicator in mineral production is usually selected for 
development in the EBS for use to help establish needs for flood 
control and prospective commerce that might move on waterways. In 
certain situations it may he desirable to develop indicators for 
selected minerals as coal or sand and gravel or petroleum products 
of oil and gas, and sometimes an indicator of a bundle of minerals, 
say those that produce energy for an area. 

13* The possible indicators to assist in our planning effort 
are infinite. One of the most soul-searching undertakings that face 
the economist and the planners under today's concept, statistical 
tools, available funds and human resources is to bring reasoned 
Judgment and maintain equilibrium between costs and useful results. 

This is an area of effort that requires qiaality and timely treatment. 
The precise mechanism for acconplishing this assignment, the timing 
of the analysis aud the individual responsibilities should probably 
remain flexible because of the varying conditions that will be 
encountered across the cotmtry. As a general rule, experience tends 
to indicate that the EBS should not encompass the quantitative needs 
as usually expressed in engineering terms for flood control, water 
supply, etc. There should be separate documentation of the economic 
base stxrvey and of the needs by project purposes. The task of making 
this correlation is of utmost importance to the success of setting 
the steige for comprehensive basin planning. The papers to be presented 
later on the EBS and on needs for each project purpose will undoubtedly 
be more elegant, comprehensive and explicit as to guidance of how the 
EBS and the need evaluations can work together hand in hand. 


l4. Seminar discussions at the evening session relative to the 
subject paper focused on paragraph 8 with particular respect to the 
concept that as the degree of river regulation increases in a given 
basin the need for reserving reservoir capacity for flood control 
decreases, so that by the time substantially complete regulation is 
achieved all flood control storage previously provided will have been 
converted to storage for regulation. This is the concept that is 
envisioned may take place in certain basins in the distant future. 

A fuller presentation on this concept is given in statement attached 
to letter ERGCW-PS, 19 July 19^2, subject, "Transmittal of Statements 
on Future Needs." The referenced statement is entitled "Needs to I 98 O, 
The Potential Civil Works Program of the Corps of Engineers, Department 
of the Army." 
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ECONOMIC BASE SURVEYS 


by 

K.A, BACK, Chief Economist, Planning Division 
Civil Works, Office of the Chief of Engineers 


1, General . The purpose of the economic base survey in 
river basin planning is to provide the basis for estimating over 
time the needs for and value of the goods and services that can 
be provided by means of water resource developments. These needs 
are directly related to the prevailing economic conditions and to 
the growth of the economy. The essential elements of the economic 
base study include an analysis of the prevailing economic con¬ 
ditions of the area under study, including trends and forces; an 
evaluation of the area's potential economic growth including 
resources, people, location, climate and other elements of strength 
and weakness; and projections of the major elements of economic 
growth. 


2. Economic parameters . The elements of economic growth of 
major imoortance in the planning of river basin programs include 
population, households, labor force, employment, income, and 
production, and land and resources capabilities. Also iir;portant 
for planning purposes are the economic aspects of those segments 
of the economy directly dependent upon the services provided by 
water resource developments such as, for example, the major water 
using industries, waterway transportation, and flood plain 
development. 

3* Prevailing conditions and past trends . The analysis of 
prevailing conditions and past trends is primarily for the purpose 
of relating the status and past performance of the area under study 
with that of the rest of the Nation and other areas as a basis for 
evaluating its potential for futvire growth. Considerable data for 
this purpose are available on a county basis in the published 
reports of the U.S. Census, Office of Business Economics, Depart¬ 
ment of Agriculture, Department of Labor, Bureau of Mines, Federal 
Reserve Board, and other Federal and State agencies. Additional 
information is also available from the unpublished files of these 
agencies, to the extent that the disclosure of confidential infor¬ 
mation is not involved. Little, if any, first hand collection of 
data is usually required. 

Economic projections . To guide the preparation of river 
basin plans to meet anticipated demands for water resource develop¬ 
ments in an efficient and timely manner, and to induce desirable 
economic development long-range projections are needed for the 
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ir.ajor economic^ parameters which produce the main thrusts of 
activity from which water-related needs stem. These 
delude population, households, labor force, employment, personal 
sub rat Reduction. Projections are also required for certain 

industry, waterway 

transportation, and flood plain development which are directly 
dependent on water resource development. In basin framework 
plans, broad regional projections broken down by major sub-basins 
or major economic areas are considered adeauate. In sub-basins 
and individual project studies which involve the problem of siting 
specific pro^jects, projection of selected parameters may be 
required for potential areas of concentrated urban or industrial 
use. For most planning purposes orojections ever ^0 years will 
suffice. In estimating benefits and costs beyond ^0 years 
primary reliance should be placed on reasoned extrapolation of 
the needs determined for the first 50 year period. 


economic studies . The economic studies 
should be limited to the miniraim degree of detail and refinement 
necessary to provide a reasonably sound basis for estimating the 
needs for water resource developments over time. There is no 
known method of predicting future economic conditions with assur¬ 
ance. Economic projections attempt to deal with the problem 
through the application of reason and scientific principles. But 
the results can never be more than an educated appraisal. Still, 
an appraisal based on reasonable assumptions and advanced method¬ 
ology provides a better basis for planning than a guess pulled 
out of someone’s hat. The ptirpose of the projections is to define 
central trends and most likely values. These values can only be 
approximated at best and, therefore, a high degree of precision is 
neither possible nor desirable and should not be attempted. 


6, National and regional projections . The projections for 
river basins and sub-basins, while reflecting the areas inherent 
capacities for economic growth, should also bear a reasonable 
relationship to the projections for the broader region and the 
Nation. Reasonable conformity between the vdiole and the sum of its 
parts is essential. For this purpose there is need for a uniform 
set )f National and regional'projections. 


In the recent past, several sets of long-range National economic 
projections have been published. These include; The Office of 
Business Economics projections in the Delaware and Potomac Basin 
studies; Resources for the Future projections made in connection 
with the studies of the Senate Select Committee on National Water 
Resources: the National Planning Association projections made for 
the Outdoor Recreation Resources Review Commission; the Census Bureau 
projections of population, also made in connection with the Senate 
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Select Committee study; and the U.S. Department of Agriculti^e 
projections of agricultural requirements and potentials. Dif¬ 
ferences in the projections are largely traceable to differences 
in underlying assTanptions. These projections are presently under 
review at the interagency level with the view to early agreement 
on a single set of National projections for uniform application by 
an agencies in aU. river basin studies. 

Much less work has been done by way of systematically breaking 
down the National projections into their regional components, 
although the National Planning Association has made a good start 
in this direction. Regional economic studies and projections are 
an imoortant part of the projected program of expanded economic 
studies under consideration in the Departir-ent of Commerce, 

7. Areal significance . Descriptions and analyses of existing 
economic conditions and past trends are meaningful for most areas 
regardless of their size. They can be significant for the Nation, 
regions, States, river basins, sub-basins down to and including 
counties and standard metropolitan statistical areas. Much census 
and other economic data are compiled originally on a county and 
metropolitan area basis. These data provide the basic building 
blocks for aggregating larger geographic, economic and political 
areas. Recently adopted improved coding and machine tabulating 
techniques by the Census Bureau should greatly facilitate making 
available data for river basins and sub-basins. Also, it is 
possible to obtain at cost from the Census Bureau special tabula** 
tions of certain unpublished economic information such as, for 
example, industrial location and employment, so long as the 
confidential nature of the information is protected. 

For long-range economic projections the situation is qxiite 
different. The smaller the geographic unit, the larger the probable 
error in the projections and the less meaningful are the results. 
They have little value or significance at the county level. Their 
significance increases with the size of the areas and are most 
meaningful at the regional and National level. Therefore, in basin 
and sub-basin studies the projections should be related first to a 
set of National projections and, if possible, to a set of broad 
regional projections, 

8* Conduct of economic base studies . The Corps of Engineers 
does not have at this time the economists and other specialists 
needed in carrying out the highly complex studies involved in long- 
range economic projections. In the Delaware and the Potomac basin 
studies, the Office of Business Economics of the Department of 
Commerce made the overall economic studies. Of late, however the 
OBE has not been able to provide this service in additional basin 
studies, and, although the Department of Coroirierce has been trying 
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to develop other means for meeting our needs, we have been forced 
in the interim to proceed largely hy contracting with outside 
consultants. To what extent the Department of Cojnmerce will be 
able to meet our needs in the future is at this moment uncertain. 

The Economics Research Service of the TJ.S. Department of Agriculture 
has been providing the economic studies and projections for the 
agricultural sector in most basin studies. The Corps is proceeding 
as rapidly as the availability of funds and qualified personnel 
permit to strengthen its economic capability and it is, therefore, 
reasonable to assume that in time it will be in a better position 
to perform with its own forces a larger part of the economic studies 
required in river basin planning. This should be beneficial beth 
in reducing costs and in providing closer integration between the 
economic studies and other parts of the planning effort, 

9. Requirements of Presidential Standards . The Standards of 
river basin studies approved by the President on May 15, 1962 include 
the following provision concerning economic base studies: 

"Reports on proposed plans shall include an analysis 
of present and projected future economic conditions in 
the project area and the contribution that comprehensive or 
project development may be expected to m.ake toward the 
alleviation of problems and the promotion of economic 
growth and well-being within the zone of influence. 

Economic projections will be made to provide a basis for 
appraisal of conditions to be expected with and without 
the plans under consideration, and an estimate of the 
contribution that comprehensive development miay make to 
increased National Income and welfare, and regional 
growth and stability. Such analyses will frequently require 
a general economdc study of the area, a study of all its 
resources, an assessment of their ftmctional relationships, 
their development potentials, possible adverse effects, and 
the locational situation with reference to resources, 
markets, transportation, climate, and social factors. Anal- 
T»es should indicate the significance of the locality and 
the region in producing increased goods and services to 
meet foreseeable needs," 

"These analyses should be as extensive and intensive 
as is appropriate to the scope of the project being planned. 

They should provide essential information for identifying 
both immediate and long-range needs in economdc and social 
terms and these needs should be expressed in a form useful 
for program formulation. Presentations in reports should 
identify: (a) The relationship between economic development 
needs and opportunities and potential water and related land 
resource use and developmentj (b) the economic and social 
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consequences of complete or partial failure to satisfy these 
needsj and (c) the possible improvements in economic efficiency 
alleviation of unemployment, stabilization of production and 
income, community well-being, and the quality of goods and 
services that will be forthcoming." 
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CONTRACTING FOR ECONOMIC BASE STUDIES 


by 

Robert M. Gidez, Economist 
Basin Planning Branch, North Atlantic Division, 
Corps of Engineers, New York 


INTRODUCTION 


1. The purpose of this paper is to present and discuss 
several methods that can be used in undertaking and accomplishing 
economic base and related studies for river basin and individual 
project planning. Part I concerns the objective of an economic 
base study and shows the relationship between study objectives and 
appropriate method. Part II covers the preparation of the pros¬ 
pectus for the study. Part III lists three methods that can be 
used in making studies and provides guidelines for selecting the 
method to be used. The last section. Part IV, is concerned with 
scheduling and coordination of the economic base study. 


PART I - OBJECTIVE OF ECONOMIC BASE STUDIES 


2. One of the factors governing selection of methods for making 
economic base studies is the objective of the study itself. In our 
basin planning studies to date, economic base studies have sought 
to provide a set of long- and short-term projections of certain key 
indices of economic growth such as employment, population, and 
personal income. An economic study conceived in these terms is 
required to appraise present and future needs for water-related 
goods and services for a given region and its sub-areas. This, 
however, is only one of the objectives of the economic base study. 

A second objective, equal in importance to the projection phase, 
is an analysis of the economic base itself. Up to now basin studies 
have partially ignored this latter aspect and have mainly stressed 
projections. Projections and forecasts of ecorromic activity, however, 
can be made without the benefit of an economic base study. The pro¬ 
jections of economic activity contained in the Kerr Committee Reports 
and in the Outdoor Recreation Resources Review Commission Reports 
might well satisfy this phase of our needs. These projections 
could be applied to river basin service areas. Yet, such studies 
are not considered as "economic base studies" per se nor do they 
contain all the analyses and evaluations that are necessary for 
comprehensive basin planning as conceived in Senate Document No. 97, 
the latest statement of policies, standards and evaluations. 
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3. What then constitutes an economic base analysis and what 
evaluation is needed other than projections of certain economic 
indices? The economic base of a region consists of those activi¬ 
ties which provide employment and income upon which the rest of 
the economic activities of the region depends. In this context, 
the river basin region may be compared to an insular community 
whose livelihood is dependent on its ability to export goods and 
services to other regions. This conception of regional economic 
growth has generally been referred to as "the export base theory." 
Still another approach to regional economic growth is the "economic- 
sector theory." This theory focuses attention upon stages of 
economic growth by studying historical shifts in regional activity 
in terms of the concentration of the labor force in certain sectors 
of the local economy. The objective of all methodologies or 
approaches is, however, to identify key regional activities and to 
shed some light on d 3 mamics of regional economic growth. Identifi¬ 
cation and measurement of these key activities are of considerable 
inq)ortance to the planner since they provide an important clue to 
the role that water resources goods and services play in relation 

to the basic activities and other non-basic or local activities. 

The importance of this type of analysis, however, can best be 
seen by briefly reviewing still another and perhaps more important 
element of an economic base analysis. 

4. To comprehend adequately how basic economic activities 
operate within a region, evaluation of structural interrelations 
within the regional economy is necessary. What effect do certain 
factors have on a region’s basic activities? For example, what 

is the net effect of a million dollar increase in income on one or 
more of the region's basic industries? One well known approach to 
determine an estimate of this effect is through the multiplier 
process. A dollar of income to a basic industry as it works 
through the local economy could result in a total increase of $1.50 
to the region's over-all income position. Needless to say, the 
practical problems of deriving such multipliers is a subject that 
cannot be fully explored here. Indeed, as suggested in the field 
of regional analysis, there is a variety of differences in con¬ 
ceptualizing regional growth and in which approach among several 
methodological procedures is the best or most practical way to 
identify and measure the key activities. 

5. The development of a region's water resources may well be 
one of those factors that can exert a significant influence on a 
region's basic activities in terms of growth potential and in the 
actual rate of growth through time. The planner should have an 
understanding of how water resources development of the region 
under study interacts with other economic activities to foster and 
sustain economic growth. Our concern here is with the nature of 
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the economic Impacts of water resources development on the rivsr 
basin region. These impacts are manifested in a variety of ways. 

As a general assumption in river basin studies completed to date, 
projections of economic development have assumed a reasonable ex¬ 
ploitation of natural resources to achieve projected growth. In 
the determination of a plan for water resources development with¬ 
in this frame of reference, provision of water resource goods and 
services is considered to have a type of negative impact in the 
sense that water resources development will not act as an Inhibitor 
to the projected growth potential of the river basin region. Con¬ 
versely, our planning must also consider the positive side of this 
kind of impact in terms of water resources development operating as 
a dynamic force in actually shaping the rate of future regional 
growth. The question in the planner's mind should always be: can 
the development of water resources Induce economic growth within 
the river basin region? 

6. The utility of water resource impact evaluation studies 
needs examination. Would not projections of economic activity 
alone suffice for the purposes of basin planning? No one will 
deny that projections are extremely useful in basin planning. A 
preliminary concern in the past has been to provide needed water 
resource goods and services through resource development scaled 

to provide optimum output through net benefit maximization, thereby 
making a real contribution to regional and national over-all economic 
activity. This concern will prevail in the future as well. But 
this is not the only goal for resource development. The utility 
of impact evaluation studies is related to policies at both the 
national and local level which are increasingly concerned with 
the kinds of temporary and permanent impacts resulting from water 
resources development. The Area Redevelopment Administration pro¬ 
gram and the Public Works Acceleration Act embrace a national policy 
to produce beneficial impacts through public works development for 
relief of eiiq)loyment problems and to help create the kind of economic 
environment attractive to business, commercial, and industrial 
enterprises in local areas. The Corps can cite a number of in¬ 
stances where its water resources developments have produced these 
beneficial impacts. 

7. We know, however, that the impact of water resources de¬ 
velopment is a two-edged sword, with adverse as well as beneficial 
impacts. Whether real or mythical, adverse impacts are associated 
with acquisition of land and real estate, disruption of community 
life, and the growing pains of local citizenry who may be forced 
to adjust to the imposition of an artificially created environment. 
These adverse impacts, unfortunately, can easily thwart even the 
best conceived and formulated basin plan. Even if quantification 
of all beneficial and adverse impacts were possible, the data would 
not be sufficient to overcome the undue optimism surrounding water 
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resources development as an economic panacea in some part of the 
country. Nor would quantification overcome magnification of ad¬ 
verse impacts surrounding major resources development in other 
regions. We do, however, have the obligation to place before the 
public the known impacts of water resources development in the 
hope that such information will improve the public's ability to 
reach sound decisions. 

8. In summary, the economic base study serves a dual purpose. 
Pirst, it provides a set of economic projections necessary for the 
appraisal of water resources needs. Second, it furnishes the planner 
an evaluation of the economic structure of the region, the inter¬ 
action of the various sectors of the regional economy, and how 
these sectors are affected by factors outside the regional economy 
itself. The preceding discussion emphasized the second purpose 
as the heart of the economic base study. For comprehensive planning 
purposes, much more than projections is needed. If only projections 
are desired then full economic base studies may not be needed. In 
terms of the actual objective of the base study, our primary con¬ 
cern should be with the capabilities necessary for evaluation of 
the economic base and perhaps less with projections alone. 


PART II - THE BASE STUDY PROSPECTUS 


9. Prior to selecting the method used for an economic base 
study, a study prospectus must be prepared. The prospectus is 
necessary whether the method selected for the study is employed 

by Corps-staff personnel or by a team of consultants. Essentially, 
the prospectus is a detailed outline of the base study and covers 
the following principal categories: 

a. An introductory statement of the purpose of the over¬ 
all river basin study; 

b. The purpose and objective of the economic base study; 

c. Scope of the study; 

d. Applicable constraints; 

e. Scheduling; 

f. Coordination. 

10. The principal objective of the prospectus is, of course 
to define the scope of the study. This section of the prospectus^ 
specifies the kinds of analysis and the degree of detail required. 
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A copy of the economic base study prospectus for the Chesapeake 
Bay-Susquehanna River Basins, prepared jointly by the U.S. Public 
Health Service and the Corps of Engineers is attached as 
Appendix A. In this study the scope of work was broadly divided 
into three topics: (a) analysis of economic structure, (b) 
identification and analysis of growth forces, and (c) projections 
of economic growth. Specific items under each of these topics 
were selected for analysis and exploration in detail. 

11. Unfortunately, no single model base study prospectus is 
applicable to all river basins. The specific objectives of each 
economic base study should reflect the problems of a particular 
river basin region. For instance, in the Susquehanna River Basin 
about 50 percent of the population resides in areas designated as 
redevelopment areas. Consequently, the base study calls for a 
specialized economic analysis of these areas. Similarly, a 
separate economic analysis will be made of the coal mining industry 
which appears to be critical in the economic decline in much of 
this region. 

12. Before developing the prospectus, the objective and scope 
of the base study must be fairly well-defined. Definition requires 
two steps. First, familiarity with theoretical underpinnings of 
economic base studies, their advantages and limitations, and an 
understanding of the dynamics of regional growth are necessary. 
Several recent publications are very useful for this purpose. 

"The Community Economic Base Study" by Charles M. Tiebout, published 
by the Committee for Economic Development, was written primarily 
for government officials, planners, and others concerned with 
community economic development. Using a relatively non-technical 
approach, the book outlines the nature of economic base studies 
and the rudiments of economic base analysis. "Regions, Resources, 
and Economic Growth" by Perloff, Dunn, Lampard and Muth, published 
for Resources for the Future, Inc., presents a comprehensive study 
of regional economic growth patterns for the United States. A 
condensed and updated version of this book, entitled "How a Region 
Grows," by Harvey Perloff is now available from the Committee for 
Economic Development. Familiarity with these topics is essential 
for the planner, particularly when the economic base study is under¬ 
taken by a consulting firm since the planner can then recognize 
the utility of the study. This knowledge will also be necessary 
for the planner to make an intelligent review of the study. The 
economic base study should not be regarded as an end in itself that 
is merely appended to a river basin survey report. As suggested 
in the preceding section, the study may have a variety of uses over 
and above appraisal of needs for water resources products. 


183 


13. The second step in defining the objective and scope of the 
base study involves familiarization with economic activities in 

the river basin region itself. Obviously, base study objectives 
cannot be defined in a vacuum and recognized realities of the river 
basin region under study must be considered. Considerable data 
compiled on a state and county basis are readily available. Appli¬ 
cation of some of the elementary tools of analysis, suggested in 
the above referenced publications, will help identify basic activities 
and their development in recent years. Rough analysis of certain 
demographic trends, for example, may be very useful in identifying 
important population changes. These kinds of analyses will enable 
the planner to focus his attention on critical economic activities 
and will suggest which economic activities deserve special attention 
when the economic base study is made. As a guide to locating sources 
of data for this purpose, a table of selected data sources is 
attached as Appendix B. 

14. While the major purpose of this second preparatory step 
is to provide the basis for definition of the scope of the base 
study, the resulting analysis may be very useful in the initial 
pla nni ng Stages. Our experience with economic base studies has 
shown that up to two years are usually required for completion. 

During that time other phases of basin and project planning must 
proceed. By initially roughing out economic parameters at the out¬ 
set of a basin study, dimensions of present and future basin needs 
for water resources development may be generally determined. Then, 
an early decision on the final direction that planning should take 
is possible. 

15. The base study prospectus can be used in a variety of 
ways. It provides the outline and skeleton of the base study itself. 
It is the basic working document in any discussion with consultants 
interested in undertaking such a study. It can be used as a tool 
for coordination with other Federal and local agencies cooperating 

in a basin study. As this part of the paper suggests, the prospectus, 
however, should not be considered as the very first step in under¬ 
taking the base study. Preparation of the prospectus instead should 
be the result of much careful thought and preliminary economic 
analysis to define the elements of the base study for a particular 
river basin. The carefully prepared prospectus itself is essential 
to the successful undertaking of an economic base study. 


part III - METHODS FOR MAKING ECONOMIC BASE STUDIES 

16. This section presents three alternative methods for making 
economic base studies. These are (a) the Corps-staff method, (b) 
contracting with consultants or a consulting firm, and (c) use of 
other governmental agencies. 
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17. Corps-staff Method , This method concerns economic base 
studies conducted within the Corps* organizational structure. The 
method presupposes that Division and District offices can assemble 
the required staff to undertake such a task. The office doing the 
study would probably need at least two experienced economists plus 
a trained clerical staff. The size of the staff, of course, would 
vary with the complexity and breadth of the particular economic 
base study. For specialized or limited studies a single economist 
would be sufficient. The economic base study for the State of 
Hawaii was done with just such a staff. While staffing problems 

may be so great that serious consideration of this method for a major 
economic base study is precluded, this method possesses certain 
inherent advantages. One advantage is its lower costs among the 
several alternatives. A second advantage is that this method per¬ 
mits considerable flexibility in research work. During prosecution 
of an over-all planning study, for example, the objective of the 
base study may need modification. By use of Corps* staff, such 
modifications may be-relatively easy. On the other hand, under 
a contract modifications could be costly and time consuming. Base 
studies using this method will require a considerable amount of co¬ 
ordination with local, state, and Federal agencies in order to 
develop necessary basic data. As a general guide in economic base 
studies, close contact with key local interests possessing basic 
data is always useful. Local interests are also most likely to 
subject the completed base study to close scrutiny. It would be 
unfortunate if the validity of a basin plan were questioned because 
local interests took issue with the base study and projections 
upon which the plan is predicated. 

18. Regardless of the method employed, every District and 
Division must be staffed with persons qualified to help interpret 
the analysis of the economic base study and projections. This 

is especially true when such a study is prepared by outside 
interests. 

19. Consulting Firms . A number of economic base studies now 
underway for the Corps are being made by consulting firms. Advantages 
of this method are more obvious than disadvantages. Consulting firms 
have available or can easily acquire necessary staff capabilities 

to make the study. Hopefully, a study group can devote full time 
to the base study. The consulting firm will also usually take much 
of the responsibility for coordination of the study with other 
local and governmental agencies and permit the Corps * planners to 
proceed with other matters. A further advantage of consulting firms, 
particularly university groups, is that the economic base study 
may have the element of acceptability built* into it. As suggested 
above, this is an important element in the over-all planning pro¬ 
cess. 
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20. As for disadvantages, the cost of undertaking the base 
study may be greater than if conducted by Corps' staff or another 
governmental agency. With the consulting firm, modification of 
the study after initiation may add to over-all costs. Contracting 
officers may be reluctant to effect such modifications even if 
changes are desirable. 


21. The above comments are necessarily generalized. The 
quality and usefulness of the completed base study will depend 
upon the type of consulting firm employed and more particularly 
on the consultant doing the work. There are basically two kinds 
of consulting firms that may be available for making the base 
study. There is the "A-E” type consultant with an established 
organization generally employed in a variety of related consulting 
contracts. Within this group there are two types of firms, the 
private consulting firm and the non-profit consulting group such 
as those associated with foundations. Which of these two types of 
"A-E's" is more desirable is less a function of their sponsorship 
than of staff capability. 


22. A second group of consultants are those from universities. 
Here too, there are two types. One is the university-sponsored 
research group; the other is the less formal organization of several 
university professors who undertake research projects moie or less 

on a one-time basis. Despite the university aura surrounding this 
type of consultant, they are not necessarily less expensive than 
the "A-E" type consultant. An advantage of the university con¬ 
sultant, however, is the ability to draw upon the resources of 
the university. "A-E" type consultants frequently hire university 
people to perform certain portions of their study. 

23. When selecting a consultant and consulting firm, the 
major emphasis must be on staff capability. While willingness to 
do the job, established organization, and low costs are important 
considerations in selecting the consultant, consultants should not 
be considered unless their staff capabilities are well known. 


24. The actual negotiation of an "A-E" contract for an 
economic base study is a real give and take affair. The well- 
developed prospectus is essential to the consultant. Oftentimes 
the prospectus will be modified before negotiations with the "A-E" 
can be completed. The final prospectus and scope of work will 
very likely reflect the economic orientation of the "A-E" staff 
rather than any formal model of an economic base study. As explained 
in Part I, this results from the fact that there are several con¬ 
cepts of how the region grows and several alternative approaches 
to economic base analysis. 
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25. In all likelihood, the Corps will be looking to consulting 
firms for a nximiber of base studies required for river basin 
planning. With the completion of studies now underway, we will be 
in a much better position to evalixate the effectiveness of using 
consulting firms to make these studies. 

26. Governmental Agencies . The Corps’ initial attempt at 
undertaking detailed economic base studies for the San Francisco 
Bay, Delaware River, and Potomac River were made by the U.S. Depart¬ 
ment of Commerce. These studies were in a sense pioneer regional 
economic studies for an extended planning period. While these 
studies may not have developed all the kinds of analyses and pro¬ 
jections eventually needed in the latter stages of basin planning, 
they were extremely useful and valuable in the appraisal of needs 
and the evaluation of benefits. The major advantage for undertaking 
the base studies by the Department of Commerce was this agency's 
accumulated experience and accessibility to basic economic data. 

In the Potomac study, patterned after the Delaware River Basin 
economic base study, the Department of Commerce was able to effect 
substantial cost savings. 

27. It has been suggested that to obtain uniformity among 
all regional economic studies, a single governmental agency should 
be made responsible. Indeed, the need for regional economic base 
studies extends well beyond the requirements for river basin 
planning. It has also been suggested that if all economic base 
studies were made independently and then combined, they would show 
greater growth than that for the nation as a whole. If a single 
agency made the base study, on the other hand, it would provide 
uniformity and consistency. Furthermore, substantial reduction in 
the over-all cost for the economic base study could undoubtedly 
result. 

28. Justification for vesting such a task in a single 
governmental agency would have to be predicated upon the multiplicity 
of planning purposes to which the economic base study would be 
applied. River basin planning is just one of those purposes. One 
difficulty in the single agency approach from the Corps' standpoint 
would be that such regional economic studies would not necessarily 

be oriented towards a river basin region nor include the types of 
analyses peculiar to river basin planning discussed in Part I. 

They would still require refinement for our use. 

29. It cannot now be foreseen that a single governmental 
agency will in the near future assume the task of making regional 
economic base studies on a continuing basis and in the detail 
required for comprehensive basin planning. However, as the concern 
over developing regional economies increases. Federal agencies will 
undoubtedly begin to develop more and more basic data on a regional 
basis. As planners, we must continually keep abreast of such 
developments and continue to make known our needs for regional 
economic studies to other governmental agencies. 
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PART IV - smrcmTLING AND COORDINATION 

30. Scheduling . Previous comprehensive basin studies tove 
scheduled the economic base study for completion 

two years of the comprehensive study period. Such scheduling wa 
used^to obtain the necessary economic projections for preliminary 
appraisals of river basin needs. However, this early scheduling 
technique has had some serious drawbacks. The major drawback is 
that when the over-all basin study is initiated and the ^ 

objective of the economic study are defined, the kinds of data and 
analysis required of the base study are not always clearly known. 

This scheduling problem is most critical when the base study is to 
be undertaken by a consulting firm. There would be more scheduling 
flexibility if the study were done by Corps staff. Part III not 
that modifying the scope of the base study after contracting with an 
"A-E" firm is difficult. 


31. In basin planning studies requiring from four to six years 
to complete, consideration diould be given to scheduling detailed 
economic base studies up to a year after the over-all study is 
Started. During the interim period, considerable amounts of pre~ 
liminary economic analysis should be undertaken by Corps' staff in 
preparation for the more detailed study. Better phasing of the 
base study with other planning studies would thus be achieved and 
the detailed economic base study would then reflect more adequately 
particular problems of the river basin region under study. If 
projections of economic development are required earlier than would 
be feasible by scheduling the economic study in a manner described 
above, consideration should then be given to developing preliminary 
projections during the interim period of study. State and regional 
projections cited in Part I can be used for this purpose. Such 
projections would at least permit "bracketing in" of future basin 
needs during initial phases of the study period. 


32, If the narrower results of economic base studies as a 
single sheet of projections can be avoided and the variety of uses 
to which much of the analysis of the economic base can be applied 
is recognized, then an optimum phasing and scheduling of this study 
can be made. 


33 . Coordination . In several sections of the preceding 
discussion the need for close coordination with local, state and 
Federal agencies was made. It is unlikely that the economic data 
and expertise required for the base study will be found in a single 
agency. Regardless of which method is selected for making the base 
study, a considerable degree of coordination will be required, 
especially in assembling basic economic data. 


2 Incl: 

1. Appendix A, page 189 through 200, 

2. Appendix B, page 201 through 204. 
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PROSPECTUS 
ECONOMIC BASE STUDY 

for the 

Comprehensive Water Quality Project 
of the 

Department of Health, Education & Welfare 
Region III 

U. S, Public Health Service 
for the 

Chesapeake Bay-Susquehanna River Basins 
and the 

Water Resources Development Study 
of the Corps of Engineers, 
Department of the Army 
in the 

Susquehanna River Basin 
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I. INTRODUCTION 


Because of problems resulting from the discharge of many types 
of pollutants to waters of the region and the fact that the same waters 
are used for municipal, industrial and agricultural water supplies; 
for recreation, and for production of shellfish and other seafoods, the 
USPHS, DREW has long recognized the need for a comprehensive water 
quality study of the Chesapeake Bay Drainage Basin including the 
Susquehanna River. 

Under its authority for developing comprehensive programs for 
water quality management as set forth in the Federal Water Pollution 
Control Act (P.L. 660) and Federal Water Pollution Control Amendments 
of 1961 (P.L. 87-88), the USPHS, DHEW plans to initiate a comprehensive 
water quality project for the Chesapeake Bay Drainage Basin, 

By resolution of the Senate Committee on Public Works the Corps 
of Engineers, Department of the Army, has been requested to review 
previous reports on the Susquehanna River and tributaries, with a 
view to providing a comprehensive plan for the development of the water 
and related land resources of the Susquehanna River Basin. 

These two projects will complement each other in the Susquehanna 
River Basin. Each project will involve the coordinated efforts of many 
Federal, State and local agencies, public and private institutions, 
and industrial and commercial organizations whose interests are directed 
to the most efficient development, utilization and management of the 
Basin's enormous water resources. The resultant reports will provide 
both a comprehensive plan for water resources development and compre¬ 
hensive program for water quality management. 
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II. PURPOSE OF THE ECONOMIC BASE STUDY 

An economic base study is a prerequisite to the preparation of 
water resource development and water quality control programs. Its 
purpose is to identify and measure insofar as practicable the economic, 
social, physical, geographical and technological factors relevant to 
the past, present and future economic development and growth of the 
basins. The study must provide the economic dimensions in such units 
that PHS and Corps of Engineers personnel can interpret them in terms 
of present and future water resource goods and services including water 
quantity requirements and quality control programs. 

III. SCOPE 

A. Analysis of Economic Structure 

The study should include a detailed analysis of the past and 
present economic structure of the basins and relate it to the national 
economy. The analysis should be developed on a sub-region basis and 
insofar as possible, on a county basis. 

Relevant information should be presented concerning the 
characteristics of the area's resources and an analysis of their past 
and present use should be made in conjunction with the associated 
industries. Other economic characteristics of the basins should be 
measured and analyzed. These analyses should embrace the following: 

1, General Description of the Area 

a. Climate 

b. Physiography 

c. Land U se 
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1 , Population 

a. Number and growth trends 

b. Distribution by geographic region, age and sex, education 
color (where important), income 

c. Migration - external and internal 

3. Labor Force and Employment 

a. Size 

b. Emplo 3 niient trends 

c. Employment by major occupational .groups and industrial 
groups 

4. Personal Income 

a. Size 

b. Distribution by families and households, per capita, 
source and type of employment 

c. Analysis of trends and relationship to U.S, 

5. Agriculture (This part of the study will be done by USDA) , 

a. Agricultural land base 

b. Situation and trends in relation to: 

(1) Farm area 

(2) Farm population 

(3) Type of farming 

(4) Irrigation 

(5) Production fcr processing 

(6) Value products sold 

6. Mining, Forestry, Commercial Fisheries (The Bureau of 
Mines will prepare an analytical report on the develop¬ 
ment of the minerals of the basins). 

a. Resources 

what, how much 
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b. Rate of Marketing 

c. Employment 

d. Trends in development 

e. Relation to associated industries in basins 

7. Manufacturing 

a. Industrial establishments 
number, type and location 

b. Employment by industrial groups 

c. Value added to product 

d. Relation to area resources 

Information should be given for heavy water using groups 
by four-digit industrial classification code. These 
industries are: food processing, pulp and paper products, 
chemicals, petroleum refining, metal industries and power 
generation. 

8. Transportation and utilities 

a. Facilities 

b. Rate structure 

9. Recreation and tourists 

a. Facilities 

b. Sports fishing 

c. Wildlife 

d. Other tourist attractions 

e. Trends 

10. Other Industries (Service, Trade, Construction, etc.) 

a. Trends in developments 

b. Significance to total economy 
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B. Identification and Analysis of Growth Forces 

In detailing the structure of the basins * economy a 
discussion will be presented identifying and analyzing those growth 
forces which can reasonably be expected to operate effectively in the 
future in fostering and sustaining economic growth. Special attention 
will be directed to those industries of the basins which rely heavily 
upon the availability of water of sufficient quantity and of suitable 
quality. (A special study of the effects of technological advances in 
the coal mining industry of the basins will be required. Recent ad¬ 
vances in the transportation of coal by slurries suspended in water 
may have pronounced effects in the revitalization of the areals coal 
industry as well as having a great effect on water needs and quality. 
Other special studies may be necessary.) 

C. Projections of Economic Growth 
1. National projections 

The base study will include a brief analysis of the 
future pattern of national economic growth for the 
purpose of relating the region to the national economy. 
The economic growth will be measured in the following 
terms: 

a. Population 

b. Employment 

c. Gross national product 

d. Total and per capita income 

To the extent practicable the projected trends of 
national economic growth should be consistent with 
those of other projections such as those prepared by 
the Senate Select Committee on Water Resources and by 
OBE for the Corps of Engineers study of the Delaware 
and Potomac River Basins, or with such other national 
projections as may become available. 
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2. Basin Projections 

a. Geographic areas for projections 

The base study will include projections of the economic 
growth of the Chesapeake Bay-Susquehanna River Basins. These pro¬ 
jections must be made by sub-drainage basins starting with the Susque¬ 
hanna River Basin. Projections will also be made for economic sub- 
regions, the precise definition of which will be made after the over¬ 
all study has been initiated. These determinations will be made in 
close cooperation with both the Public Health Service and the Corps 
of Engineers. 

The county should be the basic building block. 

Groupings of counties in sub-regions should reflect the best compromise 
between economic considerations such as the economic homogeneity of the 
counties and the availability of comparable data, and physical con¬ 
siderations such as hydrologic similarities and sub-basin drainage 
areas. 

b. Measures of economic development for projections 

Projections for the basin and sub-regions will include 

the following measures. In addition population projections will be 
made by counties. These are specified to assure that the projections 
will be set forth in terms which will facilitate their translation 
into water requirement and quality data. 

1. Population 

a. Urban and rural 

b. Labor force 

c. Households 
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2. Industrial development 


a. Employment by industrial categories 

For major water using industries employment 
should be given by a three or four digit 
industrial classification breakdown. Other 
industrial categories may be grouped together. 

b. Product output for major water using industries 
where possible. 

3. Agriculture (To be prepared by USDA) . 

a. Farm population 

b. Livestock number 

c. Acres irrigated by crop categories 

d. Production for different types of food pro¬ 
cessing. 

e. Water quantities needed 

4. Recreation 

a. Types of water use 

b. Some measure of amount of use by types 

5. Projection dates 

The projections of the above measures will be 
developed for the following years: 

1960 - base year for all projections 

1970 - short term projection 

1985 - first long term projections 

2020 - final long term projection 

As a means of consistency^ all monetary values 
either historical or future will be converted 
to constant 1960 dollars using the appropriate 
deflator series as developed by the Office of 
Business Economics, 
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3. Analysis of Water Resource Development 


The base study will also include a discussion and 
analysis of the relationship of water resources development to the 
projected economic growth. While the projections should probably be 
made under the assumption of a reasonable exploitation of the basin's 
water resources, the relative importance of water resource develop¬ 
ment to economic growth should be made explicit. In other words, to 
what extent would an accelerated rate of resource development alter 
the basin's projected rate of over-all economic growth. 

4. Methodology 

The base study will include a detailed discussion 
of the methodology employed in the prosecution of the economic base 
study. This discussion should cover the following subjects: 

1. Basis for delineation of river basin and economic 

sub-regions. 


2. Availability and limitations of data used. All 
sources should be made explicit. 

3. Statement of projection assumptions and applicable 

constraints. 


4. Statement of projection methodology in detail. 

The economic base study will be given critical review 
and it will be desirable to update it as time passes. Therefore an 
important aspect of the study is that^the methodology and analysis 
employed be spelled out so that the users and reviewers may fully 
understand the study. 
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IV. APPLICABLE CONSTRAINTS FOR PROJECTIONS 

A, Basic Concept of Projections 

A long term projection is fundamentally an estimate of 
probable future development based on a study of past trends, the 
selections and application of major guiding forces and probable future 
modifying conditions. Axiomatic to this concept are the following: 
future conditions will probably bear some relationship to those of the 
past and circumstances or limits that will modify future conditions 
can be identified, and some order among the variables of economic 
activity can be identified or assumed, 

B. Basic Assvimptions 

1. During the projection time period, the Nation will 
experience a relatively high level of employment, a trend toward peace, 
a stable general price level, average weather, and continued develop¬ 
ment and adoption of technology consistent with population growth and 
advance in the several physical sciences. 

2. Probable future economic growth of the Nation and 
the basin will require an increasingly intensive use of land and water 
resources. 

3. Projection of economic development both for the Nation 
and the basin will assume "full emplo 3 !Tnent" levels. The fact that a 
number of areas within the Chesapeake Bay-Susquehanna River Basins 

have been classified as redevelopment areas with substantial and per¬ 
sistent unemployment raises the problem of applicability of "full 
emplojnment' levels for these areas. Projections for these areas should 
be correlated with the "Over-all Economic Development Programs" (OEDP) 
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to be made for redevelopment areas under provisions of the Area 
Redevelopment Act of 1961. Close coordination with the Area Re¬ 
development Administration should be achievedfor this purpose. 

4. Consistency must be maintained in the relationship 
of the projected measures. The projection for the entire river basin 
should be reconciled with national growth assumption as far as 
possible. 

5. The fact that short run variability will exist in 
economic development should be recognized but should not be a basis 
for projection modification. 

V. REQUIRED COORDINATION 

Primary coordination will be maintained with a representative 
of the Public Health Service, Chesapeake Bay-Susquehanna River Basins 
Project, and with a representative of the U.S. Army Engineer District, 
Baltimore, Washington area Office. 

Additional coordination and working relationships should be 
maintained with the Bureau of the Census, Area Redevelopment Admin¬ 
istration and Office of Business Economics. 

Early coordination with State and local planning offices should 
be achieved. 

VI. CONTRACTS, REPORTS, ETC. 

A. Contractual Coordination 

A single contractual organization should, if possible, 
prepare a report covering all aspects of the desired economic base 
study. This would not preclude subcontracting for certain parts of 
the report provided the information obtained was incorporated into a 
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single final report. Such a procedure would insure that all aspects 
of future economic activity in the basin would be evaluated simultaneously 
by use of a single set of selected criteria. 


Separate studies of agriculture and mining will be under¬ 
taken by the U.S. Department of Agriculture and the Bureau of Mines 
respectively. The contracting party will be required to coordinate 
with these agencies in order to incorporate the results of their 
studies in the economic base study. 

B. Basic Data Availability 

PHS wishes to have access to the compiled economic statis¬ 
tical data when not in use by the contractor and wants copies of such 
compilations when the study is complete. The form in which the data 
is to be compiled will be determined in discussions between the con¬ 
tractor and the Federal agencies involved. 

C. Report Timing 

It is desired that the economic base study for the Sus¬ 
quehanna River Basin be completed by December 1963. Reports for sub¬ 
basins will be submitted at mutually agreed upon intervals. A 
schedule for reports for the remainder of the Chesapeake Basin will 
be worked out at a future date; howev r, at the present time it is hoped 
that the reports may be completed by December 1964. 
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Merchant Marine Statistics - Maritime Comm, 



Selected Data Sources for Chesapeake and Susquehanna Basins Study (Continued) 
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THE . DE PARTMENT QF COMMERCE IN ECONOMIC RESEA RCH 

by 

Edgar S. Dunn, Jr., Deputy Assistant Secretary 
of Commerce for Statistics and Economic Research 


(EDITOR'S NOTE: As a basis for his presentation on the above 
subject. Dr. Dunn furnished the seminar participants a copy of 
the following remarks which he had prepared for an inter-agency 
committee meeting in mid-1962. At the seminar Dr. Dunn discussed 
the proposal outlined in the remarks and the status of current 
activities on economic research in the Department of Commerce.) 
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AN inter-agency PROGRAM FOR FUNDAMENTAL 
REGIONAL ECONOMIC RESEARCH -- A PROPOSAL 


I. Need for Program 

There are, in the federal establishment, at least 16 agencies that are 
involved in regional activity or study programs as a result of their ^ 

operating authority. In some cases the agency is primarily interested 
in identifying or anticipating the impact of a change (e.g., the Office 
of Civilian Defense Mobilization; the Office of Economic Adjustment, 

Department of Defense; and the Bureau of Public Roads), in other cases 
the agency is most concerned with projecting economic and demographic 
variables (e.g., the investment planning programs of the Corps of Engineers, 
the Public Health Service, Department of Interior and the Federal Power 
Commission), in still other cases emphasis is upon improving understanding 
of policy issues (e.g., the Council of Economic Advisors and the Bureau 
of the Budget). In no case does one of these agencies have access to a 
really adequate information base for decision making at the regional level. 

There is an important reason why this is so. The fundamental economic 
research on the growth characteristics of regions has never been undertaken 
and made available in the right form. This fact stems, in turn, from a 
number of factors. 

I 

1. Economic research has been heavily biased toward the aggregative 
growth and stability characteristics of the whole economy. 

2. To determine the implications of the total U.S. experience for 

specific regions and sectors of the economy involves economic research of 
an especially difficult and expensive character. Much of the really 
fundamental work requires mass data processing. The necessity for dis¬ 
aggregating total experience into small areas and detailed sectors places j 
severe strains upon primary information resources. The best data are ) 

generated within the federal establishment but are exceedingly difficult 

for the private researcher to exploit because much exists that has never 
been published in public document, and because the gaps generated by dis¬ 
closure rules can only be bypassed for analysis by someone who is appro¬ 
priately cleared and whose output is checked for violation. Furthermore, 
every layer peeled off of the "onion” of collective experience reveals J 

new conceptual problems that have to be dealt with in an effective way. 

3. Individual academic researchers are not likely to fill this gap ; 

because the resource problems overwhelm them. If the job is to be done I 

it will have to be undertaken, in its larger aspects by the federal governmeii( 
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4. At the same time the federal government has not responded adequately 
to this need for several reasons. 

a. Individual project limitations usually restrict the scope and 
sophistication of existing efforts. Except for the over-all policy and programming 
interests of the Council and a few other agencies, the need for this information 
base is usually felt most directly in terms of specific regional projects or 
problems. It Inevitably develops that resource and time-place H.-nitatjftDp ©f 
projects do not allow regional analysis to be conducted within the analytically 
rich framework of the total experience of the nation and the similar or con¬ 
trasting experiences of other regions. For example, the Corps of Engineers 
would considerably improve the quality and utility of any given rlvershed economic 
base stud/ if its historical behavior could be interpreted in the lig^t of the 
experience of the total U. S. economy and all other regions. It is also important 
for projections to be made within the framework of discipline provided by the 
effort to project for the total economy and all regions simultaneously. The 
intellectual and financial resources for a broader and more fundam^tal setting 
for each project cannot be justified on project budgets. 

b. Another major roadblock to federal action is the old principle 
that what is everyone’s business in no one’s business. Although large sums 

of money are being spent each year for more limited regional economic research 
by organizations both inside and outside the federal government, and much 
duplication and overlapping effort takes place, no one group finds it easy to 
support a rational total program for itself. Furthermore, if it could, there 
might be genuine reluctance to undertake the expense of a total program that 
would benefit so many. 

c. Lastly, there are a number of sticlQr budgetary problems that make 
life simpler if one does not attempt joint action. Along with this are some difficult 
leadership and organizational problems that need to be solved. 

In the face of the characteristics of regional economic research that have been 
limiting achievement, there appears to be a mounting interest in an expanded 
research effort in this field. Four examples can be cited. 

1. Academic researchers have been increasingly vocal in calling upon 
government agencies to undertake some of Ihe hmdamental work for which they 
lack resources. 

2. The Office of Economic Programs in the Department of Commerce 

has made a modest beginning on a basic regional economic growth study that will 
commence to feed the needs of a number of federal agencies. As a result of 
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this effort it has been a focal point for a good deal of pressure from a number 
of agencies to ^tpand this study substantially. 

3. The Council of Econoinic Advisors has expressed a strong interest in 
seeing an inter-agency program undertaken in diis area as an important compli¬ 
ment to tlie broader inter-agency growth study that is underway in the Administra¬ 
tion. 


4, It is also interesting to note tliat a cabinet level committee called early 
in the present administration to review Budget Bureau Circular #847 (pertaining 
to the Administration's criteria for water resource investment projects) noted, 
as a by-product of its deliberations, that some focal point for this kind of 
research was badly needed and should be set up in the federal establishment^ 

All of these things suggest that the time is ripe to initiate some effort toward 
this end, 

n. A Research Program to Satisfy the Need 

Regardless of whether an agency’s primary concern is with evaluating policy 
goals vdth a regional dimension, projecting economic and demographic variables 
regionally, or measuring the regional impact of charge, the same basic research 
effort is required before substantial qualitative gains can be made in realizing 
any of these objectives. They all require a much more adequate descriptive and 
anal 3 rtical treatment of the historical growth experience of regions tiiat will make 
it possible to construct a reasonably realistic projections model and provide the 
basis for maldng rational judgments about change and impact. 

A very fruitful beginning can be made with the tools and primary data resources 
that currently exist. The Offices of Economic Prog’rams, DOC, has underway, 
a limited program which seeks to identiJ^ quantity and provide some first-order 
analysis of the regional growth experience of the U. C. for the entire post 
depression period (1940-1960), A computer program is beit^ prepared which 
will malce the basic computations for all 3000-plus counties in the U.S. on the 
basis of about 40 industry categories. This means that tlie descriptive and 
analytical results will be made a'/ailable in sufficient detail that the various 
agencies can combine the analytical detail by counties into any combination to 
fit specific regional designations appropriate for their purpose. For example, 
the Corps of Engineers could generate out of this data an information base for 
any rivershed, however defined, — all set within a broader framework of U. S. 
mqperience and the comparative experience of other regions. The basic design 
of this study is not detailed here but is summarized in an appendix attached to 
this proposal. 
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liiwch more than this is required, however. This modest beginning needs to be 
e:}(panded so that the model can incorporate demogrsqdiic variables and, where 
possible, income dimensions. These analytical resource materials need to be 
backed up with a set of monographic studies, (some with an industry dimension 
and some with a regional dimension) that would bring together all of the material 
that is easily available to provide a second-order explanation of the reasons for 
the observed regional growth experience. This would assist the research worker 
or policy maker using these materials to relate them to changes in technology 
and institutional structure and to changes in the region's relative access to inputs 
and markets. This additional effort can be undertaken immediately with an 
expanded program. 

It is desirable, as soon as possible, to build for the entire U.S. an interregional 
transactions model and devise a way to wed this to the basic shift model already 
imderway. We have the techniques and data resources to build such a model and 
it would allow us to answer some of the questions concerning interregional impact 
in the absence of a complete interregional input-output model that is impossible 
to construct at the present. 

Although available methodol<^ for regional projections is the weakest part of 
our conceptual framework, it is important to commence very soon to build a 
set of regional projections. This is important for two reasons. (1) There is 
an urgent need for this kind of information and it can feed the immediate needs 
of many agencies for projections as a base f or their project planning. This 
will be especially important for such agencies as the Corps of Engineers, Public 
Health Service, Federal Power Commission and the Department of Interior. 

Even with the tools already available we can generate a quantum change in the 
quality of available projection estimates. (2) As we experience the problems of 
generating defensible projections we can move more effectively to improve the 
methodology and make even more adequate projections. Furthermore, the 
improvements in input and method that will improve projections will at the same 
time improve analytical understanding. This effort and experience will enable 
us to move more quicldy to a parametric model that will allow us to test the 
regional effects of a hypothetical change and, thus, create a valuable aid to 
policy making, 

A new focal point for regional research will accomplish more, as it evolves, 
than provide the historical analytical and projection, materials for regional 
research in a national array. It should make available some central point to 
assist in coordination of regional research activities, identifying data needs, 
etc. It could also make available a central point of regional study competence 
in Government for consultation on adequacy of specific regional study projects 
supported by other t^encles. 
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A program evolving along these lines would have two characteristics. (1) It 
would provide within a short period of time resource materials immediately 
useful to the prc^ammlng and planning work of a number of agencies. (2) It 
would set in motion the basic work to improve the qualify and quantity of 
available analsrtical resources so that we can look to a progressive improvement 
in our regional study and activity programs and in the many planning procedures 
related to such programs. 

in. Implementation of Program 

In order to implement such a program it is absolutely essential to assemble a 
strong staff and the necessary financial resources. A number of interested 
parties, led by the Council of Economic Advisors and the Office of Economic 
Programs, feel that it is urgent to begin this effort immediately, if possible. 

It is estimated that a beginning program should be planned for a period of at 
least four years for a total sum of approximately $1,5 million (about $300,000 
for the first year and about $400,000 each subsequent year). The Office of 
Economic Programs, DOC, has agreed to set up a Division of Regional Studies 
for this purpose and will contribute approximately $100,000 toward the 
resource requirements during the first year. This is the equivalent of 6-8 
senior inrofessionals. 

In order to attract this kind of staff and produce truly new creative analytical 
work will require access to additional funds to support the costs of the research 
outlined. The indicated amount of supplementary support that appears reasonable 
is, thus, $200,000 for the first year. We feel that it will take tiffs amount to 
make an appropriate impact for two reasons. (1) Research in this area involves 
mass data processing that is tedious and expensive. Programming and machine 
time must be acquired and the costs of reproducing analytical materials covered. 
(2) The anal 3 rtical skills needed for maldng substantial headway are highly 
specialized. As we seek to construct a design for research and to develop 
better analytical and projection models, we will need access on a contract or 
consulting basis to the most creative research minds in this field. 

Bec^se the studies planned will be of direct interest to a number of agencies 
md because their financing exceeds the currently available resources of the 

it is thought entirely appropriate to seek the assistance of other interested 
agencies m developing a cooperative program. We would like to have your advice 
concerning the work that would be particularly valuable from your point of view 
^d how you reg^d this proposal. Accordingly, a meeting has been scheduled 
that is reported in the cover memorandum. 
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APPENDIX 


Regional Growth Study, Office of Economic Programs, U.S.D.C. 


The general approach to this research study is based upon a fundamental 
premiseI A region or local area can be understood only as one views 
its relationships to other regions and to the nation as a whole. One 
must understand the role that the region plays in the total activity 
performance of the nation, and one must know how the total activity 
performance of the nation influences the perfoirmance of the region. 

The technique is built upon a fundamental building block consisting of 
shifts in economic activity between regions. As a result of the dynamic 
process, some regions augment while others diminish their share of 
employment (or population, income, etc,). The direction and dimension 
of the altered relative position is determined for each region. 

Once the character of the growth performance for each region is deter¬ 
mined as revealed by the shifts in total employment, the research 
design will seek to identify the major first-order reasons why the 
differences in regional growth have occurred. At this juncture the 
observed shifts in employment will be divided into two statistical 
components that are identified with the two major sources of the 
differences in regional growth. 

The two major categories of growth behavior are as follows: 

FIRST , some regions grow faster than (or fail to grow as fast as) 
other regions because they specialize in the rapid-growth (or slow-groVth) 
sectors of economic activity. Thus, there is a composition effect which 
is based upon the "economic-mix" of the region. Therefore, a region 
that specializes in slow-growth industries will, other things being the 
same, not share equally in the nation's growth. 

SECOND , some regions grow more rapidly (or less rapidly) than other 
regions because they are enjoying an expansion in component employment 
sectors that is more rapid (or less rapid) than for the same sectors 
in other regions. In classical terms, their comparative economic ad¬ 
vantage in certain activities is being strengthened (or weakened) 
relative to the same activities for other regions. This may stem from 
a variety of causes such as (a) market changes occasioned by the shifting 
regional patterns of industries and population; (b) relative changes in 
access to important inputs because of shifts in important imput sources; 
or (c) changes in relative access to both markets and inputs occasioned 
by changes in technology that alter input and output requirements for 
the industry. 
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The total observed shift in employment is the net effect of combining 
these two elements -- the composition effect and the competition effect. 

Once identified, these growth components can be used to classify regions 

into six different growth categories. Some regions have improved 

their share of total employment because both the composition and competition 

shifts work in their favor. Other states have reduced their share 

because both the composition and competition effects work against them. 

And some areas gain from one but lose from the other, the net gain or 
loss depending upon the relative strength of the composition and com¬ 
petition shifts. 

Beyond this the research design will allow us to identify specific 
industry sources of the competitive gains and losses and the specific 
industry weights associated with the composition gains and losses. 

Taken in its entirety it represents an analytical statistical system 
of considerable power. 

In the project being planned, a computer program will be set up with a 
capacity for large numbers of regions. Beginning with employment data 
for the decennial years 1940, 1950 and 1960 all of the basic computations 
will be prepared for all states, and all 3,000-plus counties and metro¬ 
politan areas in the U.S. 


n inexpensive reproduction of the data print-outs will be made avail¬ 
able so that the large numbers of regional research groups all over the 
nation can have access to these useful source materials for research. 

The use of detailed county computations in this study will allow the' 
the technique to be used for the first time to break out the basic 
differences in the performance of the urban and rural regions. It will 
allow us (through reaggregation) to develop a picture of geographical 
regions with homogeneous growth characteristics, that will be unrestrained 
y the non-economic character of state boundaries. 
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APPRAISAL OF AGRICULTURAL NEEDS FOR LAND AND WATER RESOURCES 

IN RIVER BASIN PLANNING* 


GENERAL SETTING 

The sources of rural interest and concern in the management of 
water and related land uses are many and varied. Such interest and 
concern extend to all phases of water resource supply, development, 
control, and use that has a bearing on land use, agricultural produc¬ 
tion, the protection and conservation of resources, and the well-being 
of farm people. 

The first impact of our annual water supply is in the form of pre¬ 
cipitation on the surface of the land. For the conterminous United 
States, annual precipitation is 4.75 billion acre-feet. The nature of 
the vegetative cover, slope, soil characteristics, cropping patterns, 
and conservation practices influence the extent to which precipitation 
becomes surface runoff, deep percolation, or soil moisture for evapo- 
transpiration. About 70 percent of the total water supply is used by 
evapotranspiration from vegetative watershed lands. The remaining 30 
percent constitutes the annual water supply available to the Nation. 

Thus, the manner in which land in farms, range, and forests is 
managed has a direct impact on the potent;ial yield and quality of water. 
Our ability to manipulate yield is limited now but at some future time 
we may improve our ability to manage land use so as to reduce uneconomic 
uses of water and to increase the amounts available for economic uses. 
Land and water are interdependent resources in agricultural production, 
with water management fundamentally an adjunct of land management. 


Types of Agricultural Water Management Needs 

While the relationship of agriculture to both water supplies and 
uses merits consideration in comprehensive river basin planning, this 
paper centers attention mainly on the agricultural water needs aspects. 
Phases of needs include water used for the production of required food 
and fiber, water used by livestock and rural households, and water 
management for purposes of increasing soil-protecting vegetation, con¬ 
trolling erosion, conserving resources, and reducing drouth and flood 
hazards. Such agricultural water needs cannot be adequately assessed 
without fully considering alternative sources of product supply. 

Withdrawals of water for agricultural purposes comprise about 40 
percent of all withdrawals. Irrigated crops currently account for about 
20 percent of the total value of crop production, and if necessary 


*A staff paper prepared by the Resource Development Economics Divisioi 
Economic Research Service, U. S. Department of Agriculture and summarized 
at the Corps of Engineers' Basin Planning Seminar at Ft. Belvoir on 29 May 
1963 by Mr. Harry A. Steele, Director of the Resource Development Economic 
Division, ERS, USDA. 
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irrigated acreage could be doubled* Because of the high consumptive 
use of water for irrigation, agriculture accounts for from 85 to 90 
percent of the total consumption* Because of this high rate of con¬ 
sumptive use, the economic management of water in agriculture is 
closely related to the balanced growth of all water-using activities 
and the entire economy* Modest gains in the efficiency of agricultural 
water use would result in substantial increases in supplies available 
for other uses* 

Agricultural flood losses account for around one-half of the total 
annual flood damages. Agricultural damages comprise about 70 percent 
of the total in upstream tributary areas and about 30 percent in down¬ 
stream areas* Thus, agriculture has a very substantial interest in 
measures to reduce floods both upstream and downstream* 

Drainage represents another aspect of water management of concern 
to agriculture* The acreage of farmland drained is around 5 times the 
acreage irrigated, and at least 80 percent of the drained lands are 
used for crop production. It has been estimated that, if needed, some 
20 million acres of additional cropland could be developed through 
drainage. 

Rural people also have an interest in power, recreation, water 
quality, and other benefits from water development* 


All-Sector Framework 

Even though attention in this paper centers on agriculture, it 
must be recognized that agricultural aspects cannot be appraised in 
isolation. Rather, such aspects must be treated as an integral part 
of an analysis of water requirements for all uses by all sectors of 
the economy. The shorter the supply of water, the more essential be¬ 
comes the need for taking account of all competing uses* Consideration 
of agricultural needs, as with those for any particular purpose, thus 
represents but an Initial step in approaching the problem of compre¬ 
hensive multiple-purpose and multiple-project development. It indi¬ 
cates the potential extent of needs and cost of provision by alternative 
sources for that purpose, for use in comparison with other purposes and 
with project development costs* This need for a comprehensive all 
sector framework covering requirements, interpurpose and intersector 
competition, and development potentials applies at all levels of 
analysis-national, regional, basin, system, and watershed. 

Comprehensive framework plans include establishing long-run projec¬ 
tions of economic activity, appraising the corresponding demands for 
water and related land uses, and estimating the quantity and quality of 
water that can be made available by water management programs* Such a 
framework serves to indicate the characteristics of expected water and 
land resource problems and the nature and scope of actions appropriate 
for their solution. 
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Such a broad framework is essential for the formulation of a com¬ 
prehensive development program for a basin or a system for a basin 
segment. Basin programs and systems attempt to specify the nature, 
types, purposes, and development schedules of an integrated water- 
management plan for most advantageously achieving warranted objectives. 
Program and system plans in turn set the stage for the development of 
detailed plans for one or more component projects. The planning detail 
at this stage should be sufficient to permit authorization of project 
proposals designed as an integral part of the system. 

A comprehensive framework plan also provides general orientation 
for the preparation of individual project plans prepared independently 
of an interrelated system. But it would appear difficult to determine 
in advance whether isolated projects could be formulated as advantageous 
components of a system. Once built, they would need to be treated as 
fixed and the remainder of the system superimposed on them. 

Economic base studies are essential for the preparation of compre¬ 
hensive framework plans and undertaking detailed studies of river basin 
systems and projects. Such studies involve an inventory and analysis 
of present and projected economic activity in the study area, analysis 
of the relationship of such economic activity to present and potential 
resource supplies, and the relationships to comparable prevailing and po 
tential development outside the region or area. The primary purpose 
of economic base studies is to provide a basis for appraising the 
effects on economic growth and employment of different projects and pro¬ 
grams and permit comparisons with various nonproject alternatives. 


Resource Planning Objectives 

The general objective of water resource development planning and 
formulation is that of designing projects, basin-wide systems and pro¬ 
grams of water control that make the greatest contribution to national 
welfare. But such an all-embracing objective encompasses several com¬ 
ponent elements and does not necessarily provide a single or simple 
measure of project desirability. The gain in productivity or increase 
in national income represents one major dimension of national welfare. 
Emphasis in this objective is on the most efficient use of the Nation’s 
land and water resources. Because it is reasonably measurable and to 
a considerable degree subject to expression in monetary terms, it has 
received major emphasis in evaluation practice. 

The distribution of income or product among individuals, groups 
and areas is a second significant dimension of welfare that thus far 
has received less attention in resource evaluation. A third dimension 
is-the preservation or conservation of resources, including protection 
and rehabilitation of resources for use when needed and the preservation 
of areas of unique aesthetic interest. Other dimensions include group 
preferences for cultural types of services, particular forms of organi¬ 
zational arrangements, and attitudes concerning the treatment of estab¬ 
lished rights and privileges. 
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Certain of these objectives overlap and are not mutually exclu¬ 
sive. Thus, efficiency can contribute to improved living standards 
and improved income distribution patterns. Also, the efficiency ob¬ 
jective may often be accoaaodatted by using other means for achieving 
the desired distribution of maximum product. Such devices as prefer¬ 
ence clauses, acreage limitations, and ntmerous forms of cost-sharing 
requirements may be used to influence the distribution of project goods 
and services. 

Even with such measures, some aspects of the distribution objec¬ 
tive per se would need to be taken into account in project formulation 
and selection. Such aspects as geographic distribution, achieving or 
maintaining balanced regional growth and accomplishing such purposes 
as stabilizing individual and community income would often require 
special consideration. The same would often hold for achieving preser¬ 
vation and conservation objectives. 


The treatment of multiple objectives poses some very real problems. 
In prevailing practice, the nonefficiency aspects are usually treated 
as intangibles, with the analysis going as far as to indicate the cost 
of their achievement in terms of efficiency sacrifices. Although various 
weighting and rating devices are available for incorporating such con¬ 
siderations in project formulation and evaluation, an effective and 
acceptable operational approach remains to be developed. Perhaps the 
need will give rise to greater efforts to provide such means. 

Returning to the question of appraising agricultural needs for land 
and water resources, the remainder of the paper is devoted to discussion 
of national agricultural requirements, analysis of river basin potentials 
and requirements, formulating a development system in accordance with 
goals, and finally observations on data requirements and remaining 
evaluation problems. 


NATIONAL AGRICULTURAL REQUIREMENTS 


The magnitude and composition of national requirements for 
agricultural products set goals and establish limits for planning 
agricultural development. Accordingly, projections of national re¬ 
quirements for agricultural products should precede the formulation of 
development plans for regions and river basins. A complementary phase 
of the problem is that of assessing production potentials, which in¬ 
cludes determining the most advantageous sources of production to meet 
national requirements. The assessment and identification of resource 
potentials eventually requires detailed consideration of regional re¬ 
sources and basin projects. 
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Projections of Product Requirements 


Projections of national requirements for agricultural products 
should specify the quantity and mix of agricultural products which land 
and water resources probably will be required to produce in the future 
and thus establish one of the main targets toward which the development 
of agricultural resources should be directed. Although a 100-year 
period of analysis is commonly used for project planning, the projection 
period for agricultural product requirements frequently is much less. 
Long-run projections are extremely sensitive to the assumptions from 
which the projections are derived; their principal value is that of 
indicating probable directions rather than particular levels. 

Future requirements for food and fiber products are determined 
by many variables. The size of the population at any time has a direct 
effect upon the amounts of agricultural products needed to sustain it. 
The amounts of income that people have to spend and their expenditure 
patterns will determine the apportionment of the consumer dollar both 
among agricultural products and among all consumption items. The levels 
and composition of agricultural exports and imports, which are in¬ 
extricably related to foreign policy, will affect future agricultural 
production requirements. The adequacy of the projections of require¬ 
ments for agricultural products obviously depends on the reliability of 
projections for the variables indicated. 

Several recent studies involving projections to the year 1980 
furnish guidelines as to the approximate magnitudes and mix of future 
national agricultural production requirements. These studies foresee 
a 1980 U.S. population of 250 to 265 million people, roughly a 50 per¬ 
cent increase in per capita disposable real incomes with associated 
improvements in the average diet, and an increase of about one-third in 
net exports of agricultural products. The effects of these projected 
determinants combine to yield a projected increase of 45 to 50 percent 
above 1959 in total agricultural output needs by 1980. 

Compared with 1959, projected crop and pasture production needed to 
meet projected requirements for 1980 would each be up over 40 percent; 
and for the net contribution of livestock to total farm output, up about 
55 percent. 

Due principally to expected changes in consvimption patterns, pro¬ 
jected requirements for individual agricultural commodities differ 
greatly. It is expected that per capita nonfood uses of farm products 
will continue to decline in the future largely because of the increasing 
use of synthetic fibers, detergents, and other materials. Also, it is 
expected that the average person will be eating more beef, chicken, 
turkey, vegetables, and citrus fruits, but less lamb, mutton, pork, 
dairy products, eggs, and starches. Although per capita consvimption 
rates are expected to decline for some commodities, even for these 
commodities population growth generally will be sufficient to generate 
increased production needs. 
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Because of expected increases in productivity, it has been esti¬ 
mated that food and fiber needs in 1980 could be met with approximately 
50 million fewer acres of total cropland than we currently have. In 
1962, about 63 million acres were withheld from production through 
government programs of supply management and cropland conversion. In 
comparison with 1962 use, by 1980 cropland harvested would be up 3 
million acres; while cropland used for crops (which includes allowances 
for crop failure and cultivated summer fallow) would be down 4 million 
acres. 


Timber and Nonagricultural Land Requirements 

The projections of land requirements for crop production and pas¬ 
ture and range are compatible with expected requirements for timber and 
nonagricultural uses, under the expectation that the available acreage 
will be about the same as at present, and that an intensification occurs 
in forestry management. Nonagricultural uses of land are expected to in¬ 
crease about one-fourth over the next two decades, with increases of 40 
percent in acreages devoted to urban and recreational uses. Increases 
in urban and other special uses would be drawn initially from all major 
use categories. Since most of these losses would be replaced by cropland 
diversions, the ultimate incidence would be on cropland. 

Increased multiple use of land and water resources provides a means 
of relieving certain pressures stemming from increased resource require¬ 
ments. Multiple use is already a guiding principle of management of many 
public and private lands, particularly combinations of productive use 
with such consumptive uses as fish and wildlife and recreation. 


Projected National Water Requirements 

The availability of other sources for supplying agricultural pro¬ 
duct requirements limits the extent to which requirements for such pro¬ 
ducts may be used directly in estimating future agricultural water needs 
from streamflow and ground water. 

Recent projections to 1980 by the USDA Land and Water Policy Com¬ 
mittee were based on an analysis of trends of the separate variables 
determining total water use. The procedure involved analysis of past 
trends in per-acre withdrawals, delivery losses and consumptive uses 
for both surface and ground water. Such analyses indicated significant 
trends with respect to source, with but little change in per-acre use 
rates from each particular source. Extrapolation of trends since 1940 
indicated that by 1980 water withdrawals for irrigation would be up about 
20 percent from 1960, and irrigated acreage up 26 percent. By 1980, 
ground water would serve about 50 percent of the irrigated acreage. With¬ 
drawals for all agricultural purposes would total 129 million acre-feet, 
of which 124 would be for irrigation. Agricultural consumption would 
account for over 75 percent of all consxmiptive uses, almost 95 percent 
of which would be for irrigation. 
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The fact that water needs must generally be met with regional 
supplies limits the value of national water use projections in solving 
regional and basin water management problems. However, realistic and 
comprehensive national estimates require careful studies on a region- 
by-region basis. They can thus help identify and assess the relative 
importance of regional and even local management problems and indicate 
problems and aspects that warrant increased attention in planning. For 
example, the appraisals of the USDA Land and Water Policy Committee, 
the Senate Select Committee, and the more recent Resource for the Future 
studies all arrive at the same broad conclusions with respect to major 
U.S. water management problems: (1) Achieving more efficient water use 
in all areas and particularly in the West; (2) conjunctive management 
of surface and ground water supplies wherever feasible; (3) incorpora- 
hi^S pollution control as an element of multipurpose planning, partic¬ 
ularly to maximize recreational water values; and (4) the general 
problem of developing legal and organizational devices suited to these 
management needs. 


REGIONAL POTENTIALS AND RESOURCE REQUIREMENTS 

The development of an optimal system of water resource development, 
control and use requires consideration of numerous factors and inter¬ 
relationships. They Include appraising the need that water resource 
developments should be designed to serve; assessing and comparing proj¬ 
ect and nonproject sources of supply; and comparisons of the various 
competing demands for water or use of sites within a project, sub-basin 
system or river basin program. 

An analytical inventory and projection of regional product and 
service requirements and production potentials constitutes a logical 
starting point for analyses of the type needed. The objective is to 
provide a framework of relevant information about population growth and 
economic activity, analysis of the dependence of economic development 
on resource supplies, assessments of nonproject alternative means of 
satisfying requirements, and an indication of the extent of dependence 
on water development. 

In treating agricultural aspects of resource development at the 
regional and basin levels, the process involves estimating both regional 
requirements based on providing for local needs and a share of national 
requirements; and assessing regional production potentials both in terms 
of project and nonproject sources. 


Regional Requirements 

River basins are basically hydrologic or physical entities rather 
than economic entities. Much of the demand for basin products comes 
from national markets and commodities move readily across hydrologic 
boundaries. In producing its contribution to national demands, a basin 
is in competition with all other basins. Its land, water, and other 
resources are both the restraints and the potentials for fulfilling a 
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portion of the national production requirements* The amount and com¬ 
position of production from a basin is determined not only by its 
physical capacity to produce but also by local and national demands 
and the basin's comparative economic advantage with other basins capable 
of producing similar products* 

River basins, therefore, cannot be treated as autonomous units in 
planning their development* The river basins of the Nation contain all 
of the national resources which must be managed, conserved, and used 
to satisfy the national interest* To assure consistency with the national 
interest, development in any basin should be geared to national require¬ 
ments and meshed with other development possibilities both within and 
outside the basin* Thus, an important early step in the planning process 
for a particular basin is to determine the types and levels of develop¬ 
ment, and the corresponding requirements for land and water resources, 
which will best contribute to satisfying basic societal needs and con¬ 
sistent with national potentials for fulfilling them* 


Regional Allocation Methods 

An allocation of the quantity and mix of agricultural products re¬ 
quired from a particular region should reflect the relative capacity and 
efficiency of all producing regions* Ideally, regional projections of 
product requirements would specify a national-regional pattern of pro¬ 
duction and distribution which would satisfy future market requirements 
at the lowest total expenditure of economic resources (including market¬ 
ing and transport costs as well as on-farm inputs)* Some techniques 
that may be used to assign regional requirements are: (1) extrapolation 
of past and current trends; (2) judgment appraisal of potentials; and 
(3) least cost and production efficiency estimates for achieving various 
levels of output. 

Historical base and trends - This method requires the collection and 
assembly of data concerning agricultural output of major commodities by 
regions and derivations of percentage contribution of each region to the 
national output for a historical period* Mathematical trend lines pro¬ 
vide a basis for extrapolation to the projected time period considered. 
Simultaneous extrapolations for all producing regions provide assurance 
that the allocation for each is consistent with the projected national 
total* An extension in the scope and magnitude of this method is facili¬ 
tated by use of the electronic computer. 

Production data for most of the agricultural commodities are not 
available on a yearly basis for subdivisions smaller than States* Re¬ 
lating these projected allocations to a river basin generally requires 
that only a portion of a State or States be considered* The required 
adjustment is usually based on county census data for one or more census 
years* 
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Judgment appraisal of potentials . - As in the above method, infor- 
mation on the current production and past trends, expressed as a per¬ 
centage of total U.S. output, is required. Establishment of historical 
trends by individual commodities provides a means of observing regional 
shifts in production of agricultural commodities. An appraisal and ex¬ 
planation of these shifts provides a starting base for regional alloca¬ 
tions of future national requirements. In consultation with commodity 
arid production specialists, consideration is given data on the availa¬ 
bility and quality of land resources in competing areas , expected 
advances in farm technology resulting from scientific developments, 
educational and technical assistance programs, and improvement of the 
managerial skill of operators. These items, plus the knowledge and 
experience of commodity specialists with regional production efficiencies, 
marketing costs, quality and kind of products produced, changes in con¬ 
sumer tastes, and so on, provide a basis for apportionment of the national 
allocation. 

Least cost and production efficiency .- The least-cost approach 
attempts to measure the relative efficiencies of producing agricultural 
products from competing areas in achieving the projected national require¬ 
ments at minimum cost or with lowest expenditures of economic resources. 
Several systems of analysis are available utilizing least-cost mathemati¬ 
cal programming analysis and input-output analysis. In programming, the 
regional allocations are achieved within an economic efficiency criterion 
and simultaneously identify a pattern of resource use and development to 
achieve specified requirements at minimum cost. An input-output analysis 
provides the regional allocations for a given level of production co¬ 
efficients and could include effects of the nonagricultural sectors of 
the economy on the agricultural sector. Such an analysis would not be 
within an economic efficiency criterion. A combination of least-cost 
programming and input-output analysis could provide a method that would 
simultaneously take into account economic efficiency, interindustry re¬ 
lationships, and interregional comparative advantages. 

This type of systematic and objective approach has distinct advan¬ 
tages over the historical base, trends and judgment method. The greatest 
advantage of such approaches is their capacity to consider an almost 
unlimited number of alternatives and relationships. The greatest limita¬ 
tion is the dearth of required data and the effort that would be required 
to obtain the necessary data. 

A further problem in the application of any method of allocation 
relates to basic assumptions about public programs that restrict regional 
and interregional shifts in the agricultural economy. Any assuined change 
in such programs complicates the extension of past trends. Likewise, 
the assimied continuation of such programs severely limits the use of any 
formal system founded on efficiency or comparative* economic advantage 
criteria. 
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Adjustments in regional allocations of national requirements , - A 
number of other considerations not adequately reflected in the enumer¬ 
ated methods have a bearing on the assignment of regional portions of 
national requirements. Among such considerations are: (1) Achieving a 
balanced geographic dispersion of agricultural production; (2) achieving 
desired minimum farm income levels in all producing regions; (3) con¬ 
servation of land and water resources to meet future contingencies; and 
(4) avoiding drastic adjustments in existing patterns of production. 

Difficulties of quantifying many of the types of considerations 
indicated may often limit the evaluation analysis to indidating the 
cost of their accomplishment in terms of sacrifices in efficiency. 


Localized Agricultural Requirements 

Although the bulk of agricultural products is sold on national 
markets, significant exceptions may stem from institutional constraints, 
transport costs and the localization of various water-management prob¬ 
lems. Because of institutional constraints and transportation prob¬ 
lems, the production of such products as milk for fluid consumption is 
usually confined to areas readily accessible to the particular market 
center. Accessibility to large markets also often influences the loca¬ 
tion of fresh vegetable production. Such cases are becoming of lesser 
importance but require attention in evaluating the needs for land and 
water. Such considerations are inherent in the extension of trends to 
obtain regional allocations. The use of a specific analytical system 
for allocation, such as linear programming, requires that appropriate 
constraints be developed and applied to take account of public programs 
and other institutional factors. 

Several other elements in the complex of basin and local require¬ 
ments for agricultural development can be considered independently of 
national markets and product requirements. These elements require in¬ 
tensive study and appraisal in shaping agricultural goals of relevance 
to river basin planning. Of major importance in this respect are the 
adverse impacts of drought, flooding, impaired drainage, and shortages 
of irrigation water on the stability and viability of existing farm 
firms, dependent trade centers and interrelated nonagricultural indus¬ 
tries. 

Needed basinwide study on such problems would include analysis and 
appraisal of the following: 

1. The frequency of occurrence and on-farm production losses as¬ 
sociated with specified intensities of the water problem of concern. 

2. The indirect losses to local economies and communities result¬ 
ing from the adverse impacts of acute water problems on agricultural 
production and farm income. 
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3. The contribution that resource development might make toward 
stimulating economic growth and providing employment opportunities in 
areas of resource underemployment, 

4. Effects of agricultural use on quality, and the maintenance of 
adequate water yield and streamflows. 

The various components of need cannot be considered as distinct 
and separate entities in program formulation. The agricultural pro¬ 
ducts associated with production and income stabilization, or that in¬ 
volved in stimulating growth, may not be needed to satisfy national 
product requirements. Likewise, it may often be produced at lower cost 
by alternative means or in other areas. An adequate goal formulation 
procedure that would satisfactorily resolve and harmonize the inherent 
conflicts in differing objectives is yet to be developed, 

Nonagricultural Resource Requirements 

Requirements for land and water for purposes other than agricul¬ 
tural, both quantitatively and qualitatively, need to be considered 
along with agricultural requirements. They are important in the design 
of any comprehensive plan of development and have a direct bearing on 
the appraisal of agricultural needs and supplies, and development po¬ 
tentials. In the design of a multifunction plan of development, the 
scale of agricultural elements in the systems is modified by the demands 
of the nonagricultural functions. Consideration of conflicts and com¬ 
peting demands is required at all major stages of river basin planning. 

Thus, an appraisal of nonagricultural resource requirements and 
their implications for the supply of agricultural lands is needed. Such 
related developments as highway construction, and the growth of recrea¬ 
tional activity must also be ascertained. Total acreage requirements 
may be estimated on the basis of population and industrial growth pro¬ 
jections, trends in the study area, and experience in other regions 
with more advanced stages of economic development. The geographic dis¬ 
tribution of projected economic development permits a general identifi¬ 
cation of the specific types and amounts of agricultural lands that are 
likely to be taken and the remainder expected to be available for 
agricultural use. 

In areas of short water supply, such nonagricultural developments 
are likely to encroach on the supply of water available for irrigation. 

In the absence of water development, the magnitude and rate of the trans¬ 
fer from agricultural to nonagricultural use may be estimated and the 
impact of short season supplies on irrigated lands evaluated. 


Agricultural Resource Potentials 

In order to appraise the capability of a given river basin to 
meet estimated requirements, information is needed on the present and 
potential characteristics, use, and productivity of agricultural land 


223 



and water resources. This necessitates an appraisal of land-use shifts 
and changes in cropping patterns in the interest of conservation and 
efficient production, and an evaluation of increased production that 
might come from different types of land and water development, includ¬ 
ing the relative costs of the different types of development. 

Land Productivity Classification 

A systematic classification of land is necessary to assess poten¬ 
tials, including sufficient information about each class to permit 
valid inferences to be drawn concerning yield changes, alternative 
patterns of use, and output and production costs. 

Established physiographic regions known as "land resource areas," 
and a grouping of soils can be used for this purpose. Land resource 
areas are broad regions that have been delineated to separate the 
county into areas of similar physical features and climatic environ¬ 
ment. Within each land resource area, soil, climate, geology, vege¬ 
tation, topography, and agricultural development are similar or related. 

Soil groups represent combinations of "soil units" that have simi¬ 
lar characteristics such as depth, texture, permeability, structure, and 
presence of various soil horizons. A soil group within a given land 
resource area can thus be defined as an area of land of relatively uni¬ 
form physical characteristics and climate considered to be homogeneous 
in suitability for agricultural use and productivity. VThen used with 
the land resource areas, the soil groups characterize the physical re¬ 
sources of the basin and provide a practical and relatively homogeneous 
base for developing an economic evaluation of agricultural output po¬ 
tential. 

Characteristics of the Current Agricultural Economy 

Data available on existing agricultural situations are rather 
extensive. The main problem is that of assembling and translating such 
data into forms that are significant for basin planning. 

Land and water use .- The recent USDA National Inventory of Soil and 
Water Conservation Needs provides information on the acreage of five 
major land-use categories; cropland, pasture and range, woodland, other 
agricultural land, and nonagricultural land. The inventory also pro¬ 
vides a basis for determining the acreage of each soil group within each 
major type of use, and the acreage of land irrigated for each land re¬ 
source area. Such information serves as a base for subsequent appraisal 
of potential sources for increasing both the resource base and agricul¬ 
tural production. 

Production practices .- Mechanization has been an important source 
of increased agricultural output in recent years. The use of improved 
equipment has served to increase yields by the more timely performance 
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of such critical operations as planting and harvesting. Many signifi¬ 
cant developments in the field of agricultural chemicals have contrib¬ 
uted to the control of insects and diseases. Development of high 
analysis fertilizers and improved methods of application have led to 
higher rates of fertilization and higher yields. 

Published and unpublished data from State and Federal agencies 
provide a basis for determining prevailing farm practices for major 
agricultural crops. Customary tillage practices, machine and power 
unit sizes and number of operations need to be determined for each land 
resource area. Average rates of performance are normally used to de¬ 
termine hours of machine use and per-acre labor input for each tillage 
operation. These, in turn, provide a basis for determining the cost 
of producing various crops. 

Production costs .- Appropriate production cost data also need to 
be developed for major commodities by land resource areas. In addition 
to the operating expense, estimates are needed of machinery charges 
covering all overhead items such as interest, insurance, taxes and de¬ 
preciation. Labor charges, seeding rates, cost of seed and insecti¬ 
cides, including cost of application, also need to be evaluated. 

Agricultural output .- Crop production statistics for regions can be 
examined graphically to establish a level of production under prevail¬ 
ing practices which would represent a normal output level for each 
commodity. This is done to eliminate distortions due to weather and 
other regional abnormalities. Establishing "normalized" production also 
tends to eliminate the depressing effect that earlier years with much 
lower levels of technology would have on a simple average. The normal 
acreage and yields for the various feed crops and for pasture and range 
are estimated by soil groups and land resource areas on the basis of 
current harvested acreages and yields of various crops, adjusted for 
historical trends. 

Appraisal of Production Potentials 

An essential part of a basin analysis is to provide a factual and 
systematic basis for considering potential sources of increased crop 
production. More specifically, the intent is to develop a comprehensive 
appraisal of possible land-use shifts, and water related land'-development 
potentials; to translate and express these potentials in terms of produc¬ 
tion; and to provide an analysis of comparative unit costs of the various 
sources of production being considered. An analysis of output potential 
should provide a basis for both production in the absence of the project 
or program and a consideration of alternative means for meeting agricul¬ 
tural production requirements. Such an analysis should indicate the 
extent of added product requirements and provide efficiency standards 
for the consideration of agricultural elements of water development proj¬ 
ects or basinwide systems of water control. 
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Land-use potentials ,- An appraisal of land-use potentials con¬ 
siders the availability of land resources for future agricultural out¬ 
put. Allowances must be made for the retirement of poor quality land 
from cultivation, additional land requirements for urban-industrial 
growth and other nonagricultural forces operating to reduce the land 
base* 


Opportunities for increasing output through land-use changes to 
meet indicated requirements can be achieved generally by (1) intensifi¬ 
cation of cropping systems, that is, using the land for the production 
of crops for which it has the greatest comparative advantage, and (2) 
shifts in major use of land (i.e., pasture to cropland). 

Land development costs .- In order to appraise the potential in¬ 
crease in production from land-use shifts, it is essential to have 
information on conversion and production costs. Thus, the annual cost 
of land conversion needs to be estimated and added to the production 
costs. Land clearing, fencing, and establishment of soil conservation 
measures are the principal items included in capital requirements of 
land conversion. 

Water supply .- In evaluating the adequacy of water supplies in 
meeting projected requirements, an inventory of present and prospective 
uses and available supplies by river basins is needed. Municipal and 
industrial demands have created supply and treatment problems in many 
localities and economic management of water in agriculture is closely 
related to other water-using industries. The use of ground water re¬ 
sources at a level much greater than the rates of recharge must be 
considered in evaluating the future availability of water for agricul¬ 
tural .uses. 

The efficiency with which water is applied on the farm and the 
efficiency of storage and delivery provide opportunities for more 
beneficial use of the available supplies. Increased future efficiency 
in terms of water used per unit of product will result from increased 
research, technical assistance, and education. 

Potential production technology .- Over the past 30 years, techno¬ 
logical improvements have been the chief source of increased agricul¬ 
tural output. Scientific development, educational and technical 
assistance programs and the improvement in managerial skills of farm 
operators have made this possible. Yield estimates are derived in con¬ 
sultation with scientists working with the various crops and livestock, 
and those in such related fields as genetics, nutrition, pathology, 
entomology, and chemistry. The evaluations of such technicians on 
expected effects of research are systematically recorded. The many 
factors considered include improved crop varieties, improved methods of 
insect and weed control, improved and intensified fertilizer usage and 
applications of soil and water conservation practices. Major emphasis 
is placed on projecting average yields that farmers may be expected to 
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achieve under assumed conditions. These assumptions are that (1) 
greater use vill be made of technology presently known by research 
workers; (2) new technology will be adopted at a faster rate than in 
the past; (3) present price-cost relationships of inputs and output will 
continue in the future; and (4) average weather will prevail in the pro¬ 
jected periods. The assumption that new technology will be accepted 
at a faster rate is based on well-established trends, a smaller number 
of farms, a larger ntmber of commerical units, larger, more specialized 
and better managed units, and more effective dissemination of research 
results, 


Comparison of Requirements and Potentials 

A comparison of information on projected requirements with produc¬ 
tion potentials provides bases for refining and adjusting initial re¬ 
quirement estimates, appraising alternative ways of meeting various 
levels of specified requirements, and assessing the need and potential 
effect of water resource development. The basic problem is that of de¬ 
termining the most advantageous means of equating feasible production 
with warranted needs. 

Modifications in Product Requirements 

Modifications in reqxxirements may be indicated where resource 
potentials either fall far short or greatly exceed projected needs. 

Such adjustments would usually require more detailed interregional 
comparisons of production potentials than were used in the initial 
allocation of national requirements and would necessitate a comprehen¬ 
sive analysis of the resource potentials of all major agricultural 
regions. Adjustments in attainable requirements would also necessitate 
considering competing nonagricultural water uses and their value in re¬ 
lation to agricultural uses. Adequate consideration of such relation¬ 
ships would usually necessitate detailed consideration of specific water 
resource development proposals. 

In general, modifications and adjustments in requirements for a 
particular region may result from either improved estimating and alloca¬ 
tion methods, or the collection of more complete and detailed information 
on production capabilities, 

Nonprolect Sources of Additional Production 

The economic potentials of various alternative means for increas¬ 
ing agricultural output need to be explored and compared with project 
means. Possibilities include shifts in land use toward more intensive 
cropping patterns and the adoption of improved technology and production 
practices. 

The analysis of alternative sources of supply provides bases for 
estimating production expected in the absence of the project and the cost 
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of alternative means of additional production for comparison with proj¬ 
ect means. 

Estimates of production expected to be forthcoming in the absence 
of the project would be based on projected cropping patterns, produc¬ 
tion practices, and yields. Comparisons of such estimates with project¬ 
ed requirements would indicate the extent of any deficit dependent on the 
project or alternative means. The analysis would proceed to measure the 
costs of various alternative means of meeting the indicated deficit and 
assess the likelihood of achieving the desired additional output from 
such means. The costs of alternative sources of increased production 
provides an efficiency standard available for comparison with the cost 
of the project sources for accomplishing essentially similar purposes. 

Water Resource Development Sources 

Major sources of additional agricultural production from water re¬ 
source development include (1) irrigation, (2) land drainage, and (3) 
flood protection. Irrigation provides a means by which agricultural 
production may be increased substantially with a minimum amount of land. 
With sufficient land resources, however, economically feasible irriga¬ 
tion of most crops is dependent upon low cost water and therefore the 
extent to which irrigation potential is developed is dependent upon the 
cost of providing the water. 

Drainage of agricultural land is one of the principal means by 
which agricultural output can be increased. A substantial part of this 
production increase can be brought about by the individual action of 
farm operators, although a considerab^le portion requires group action 
in providing adequate drainage outlets. Much of the production increase 
can be obtained on land presently cropped; thus, increasing the\effi- 
ciency in use of factors already committed to agricultural production. 

Increased agricultural production from flood control projects and 
facilities can be obtained from (1) a reduction in loss of agricultural 
production due to flood damage, and (2) increased production from 
changes in land use and more intensive management practices made feasible 
by reduction of flood hazard. The land area subject to flood damage 
occurs both in flood plains along major streams and along tributaries. 

A part of the production increase from flood protection of major bottom¬ 
land areas is coincidental with drainage, as much of the major bottom¬ 
lands not now in crops requires drainage before conversion to cropland. 
Much of the protected land not in crops requires both drainage and clear¬ 
ing before use as cropland. 

In addition to comparisons of the cost of increased output from 
project and alternative sources, the value of project water in agricul- 
ural uses must also be compared with other competing uses. This is an 
integral part of the process of project formulation discussed in the 
next section. 
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PROJECT AND PROGRAM PORMULATION 


The purpose of formulation analysis is to design projects and 
programs of optimum composition and scale. The objective is to estab¬ 
lish a design for project and program development and operation that 
xwill maximize net benefits from the use of available resources. Proj¬ 
ect and program formulation represent the final stage in the process 
of determining the extent to which agricultural or other needs for 
water can economically be satisfied. The determination of feasible 
agricultural water uses in this setting necessitates the application 
of a comprehensive intersector planning approach in which account is 
taken of all competing purposes. 


l^roject Planning 

Specifications for the proper formulation of projects are out¬ 
lined in the Green Book and subsequently incorporated in Senate Docu¬ 
ment No. 97. Requirements include (1) project benefits in excess of 
project costs; (2) benefits from each separable purpose and segment 
sufficient to cover the costs of its inclusion; (3) a scale of devel¬ 
opment that maximizes net benefits; and (4) no more economical means 
available for accomplishing comparable purposes which would be pre¬ 
cluded if the project were undertaken. Assembly and analysis of the 
types of data outlined in previous sections is essential to meeting these 
requirements. 

Under the assumption that resources are available, net benefits 
would be maximized when the scale of development extends to the point 
where benefits from the last increment equal the additional cost. 
Adjustments in scale are made to take account of intangible considera¬ 
tions . 

Conditions in which resource constraints prevail require some 
modification in the approach. The benefit maximization objective still 
applies, but within the applicable constraints. Under resource limita¬ 
tions, the scale of development is extended to a point.where the ratio 
of incremental returns to incremental costs are equated for all pur¬ 
poses. Thus, the benefit-cost ratio for the last increment for irriga¬ 
tion would be the same as that for power, flood control and other 
purposes. The scale of development under this condition would be smaller 
than where conditions permitted equating marginal benefits and costs. 

Sources of constraints may include budgets, physcial factors and 
institutional arrangements. The constraints most frequently cited in 
evaluation literature are those stemming from limited budgets. Under 
procedures for authorizing projects, appropriating funds and choosing 
from among alternative projects, it would appear that much of the recent 
literature on evaluation overstresses the significance of Federal budget 
constraints. But limited account is taken of alternative projects or 
investment opportunities in the budgeting process and funds appropriated 
for a given project have but an indirect effect on appropriations for 
others. Accordingly, prevailing agency practice may be more realistic 
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than attempts to array projects and make corresponding modifications 
and adjustments in the scale of particular projects recommended for 
installation. 

Unless there is the expectation of continuing budget constraints, 
account needs to be taken of the added cost of subsequent increments 
in scale. This cost must then be compared with the difference in net 
returns from deferred alternatives for the deferral period. 

Physical constraints, such as limitations on the amount of water, 
would give rise to similar formulation problems. If requirements ex¬ 
ceeded the amount of available water, project development and operation 
should be formulated so as to supply each of the various requirements 
to the point where the net marginal returns were the same in all uses. 

A similar problem is posed by the presence of institutional con¬ 
straints such as priorities in water use, established water rights, 
inter-state compacts governing the amount of water available for use 
and numerous customs, sanctions, administrative regulations and other 
public controls affecting water development and use. If considered 
as rigid, the problem of economic analysis becomes that of maximizing 
benefits within the restraints imposed by institutions. Even though 
changes may lag, institutional arrangements eventually are modified. 

The economic analysis could indicate the social cost of restrictive 
institutional arrangements and indicate the necessity and nature of 
modifications essential for achieving program objectives. Regardless 
of the treatment accorded institutions, the guidance provided by a 
program formulated primarily on the basis of economic considerations 
warrants its preparation. 


Multiple Unit and River Basin Planning 

The literature on the economics of project planning and evaluation 
is much more extensive than that on the formulation and design of 
multiple unit systems and river basin programs. The formulation of 
such systems and programs involves both determining desired objectives 
and the selection of that combination of structures, scales of develop¬ 
ment for different water uses and operating procedures that will best 
achieve attainable goals and objectives. At least in terms of effi¬ 
ciency, the analysis can demonstrate combinations that will maximize 
contributions to national income, indicate the costs of incorporating 
alternative objectives, and the costs of adhering to institutional 
constraints. Such analyses in turn, provide a basis for evaluating, 
modifying, and selecting the goals and objectives considered warranted 
by analysts and policymakers. 

As both Senate Document No. 97 and the Green Book indicate, the 
principles and procedures appropriate for single-project formulation 
are applicable as well to the formulation of a multiple-unit system 
and a river basin program. Although valid in theory, in practice the 
problem becomes much more complex as account is taken of interrelation¬ 
ships among an increased number of significant variables in the analysis 
of multiple-unit systems. 
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Conventional Approaches 


The conventional approach to the problem of multiunit formulation 
calls for the establishment of an initial nucleus that is subsequently 
adjusted on the basis of a series of incremental types of analysis. 

The initial nucleus may represent a grouping of more favorable single¬ 
purpose development potentials, a grouping of advantageous multiple- 
purpose projects, or a combination of the two. In any case, emphasis 
is placed on adjusting the initial nucleus to arrive at a program that 
is of appropriate composition and scale to meet desired program ob¬ 
jectives. Adjustments are made based on: (1) The inclusion and ex¬ 
clusion of specific purposes from both particular projects and the 
program; (2) additions and omissions of projects from the program; 

(3) variation in the scale of each purpose in both single and multiple- 
purpose projects; and (4) comparison at various stages with alternative 
means of accomplishing project purposes. The process calls for in¬ 
creasing degrees of refinement to incorporate advantageous (and elim¬ 
inate least favorable) possibilities until the optimum plan is form¬ 
ulated. 

Where computations are based on the use of desk computers, the 
process can become rather laborious. The number of alternatives that 
can be thoroughly explored is rather limited. Often too few of the 
multiplicity of alternatives can be examined to assure achieving an 
optimum combination of program segments. Nor is there assurance that 
the application of incremental analysis to the initial nucleus will 
necessarily lead to an optimal design. Where several basically dif¬ 
fering designs are feasible, the nucleus plan selected for incremental 
adjustment may not lead to the most advantageous plan unless comparable 
analyses are made of the major basic alternatives. 

Mathematical Models 


Mathematical "programming" models JL/ are a class of econometric 
models well adapted to river basin planning, in that they are designed 
to simultaneously accommodate and work out the effects of large numbers 
of resource, technological, or institutional restrictions on benefit 


1 / See the following basic references: Dorfman, Robert, Application 
of Linear Programming to the Theory of the Firm . University of California 
Press, 1951; Charnes, A., Cooper, W. W. , and Henderson, A. An Introduc ¬ 
tion to Linear Programming . John Wiley and Sons, 1953; Dorfman, Robert. 
Mathematical or^liinear" Programming: A Nonmathematical Exposition , Amer. 
Econ. Rev., Vol. 13, 1953, pp. 798-825; and Heady, Earl 0. and Candler, 
Wilfred. Linear Programming Methods. Iowa State University Press, Ames, 
1958. 
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maximization. They also provide the means for systematically evalua¬ 
ting numerous program measures and purposes, both singly and in various 
combinations. Moreover, the potential value of linear and other 
variations of programming models has been greatly enhanced by high-speed 
computers -- permitting expansion to analyze exceedingly large numbers 
of alternative activities and somewhat lesser but still substantial 
numbers of relevant restrictions. 

In many respects, mathematical programming can be regarded as an 
extension of the trial-and-error process of the conventional approach 
starting from a project nucleus. The "programming” nucleus is simply 
no program— given by all measures or project purposes being at zero 
level. Each subsequent iteration (computational step) results in a 
feasible program, but with the important added feature of being more 
consistent with program objectives than any preceding iteration. In 
other words, the "error" aspect successively decreases with each trial. 

The method simultaneously considers the marginal net benefits of 
all possible (within the model) project additions or substitutions, and 
selects as the project increment that change with the highest marginal 
benefit. The equimarginal principle operates also, however, in that the 
marginal net benefits of all changes are zero when given resource or 
other restrictions make further changes infeasible, or when all potential 
net benefits have been realized. 

A further relation of programming to conventional benefit-cost 
evaluations is that the latter can provide the empirical cost, benefit, 
and resource-imput data on each measure to be included in the program¬ 
ming model, screeing out those measures clearly uneconomic or in¬ 
feasible from a resource-availability or perhaps from an institutional 
standpoint. Selecting formulation techniques is then seen as a problem 
of efficiently combining benefit-cost appraisals with planning models 
appropriate to specified objectives; for example, minimizing costs of 
achieving given benefits or maximizing benefits resulting from given 
outlays. 

The type of model selected should be appropriate for the particular 
stage of the planning process being analyzed. At the project and pro¬ 
gram formulation stage, account must be taken of any significant inter¬ 
actions of the agricultural component of basin-wide plans with non- 
agricultural sectors. Such interactions characterize water development. 
For example, the feasibility of irrigation expansion often depends on 
large-scale storage facilities having alternative uses, with incremental 
costs of irrigation water supplies intermingled with the incremental 
costs of multipurpose facilities. In other words, optimum agricultural 
land use and production patterns may depend on, rather than determine, 
basin-wide water requirements and possibilities for increasing water 
supplies. These situations clearly indicate the need for comprehensive 
intersector land and water planning, in which agricultural and non- 
agricultural production requirements as well as production possibilities 
are treated in the same programming or other planning model. We must. 
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however, recognize that the partial studies now pursued comprehend 
many facets of overall planning problems and represent a useful divi¬ 
sion of labor among various specialists. 

Despite their many successful applications in solving problems 
of logistics and farm management, programming models have not been 
extensively employed in solving problems of resource management within 
or among complete river basins. The lack of sufficient hydrologic data 
and reliable information on the economic productivity of classes of 
land must be noted as important reasons for this lag. Another reason 
may be that earlier applications were oversimplifications of real con¬ 
ditions and relationships known to specialists interested in applying 
programming methods. If the crude models were set forth or taken as 
representing the general method, one can understand the reluctance of 
planners to change from procedures they considered to be adequate. 

Under the assumption that essential basic data are available, the 
searching studies of the potentialities of programming completed in the 
Harvard Water Program indicate that econometric models can validly 
treat fairly complicated planning situations. However, they may not 
completely consider sequential hydrology and other factors with proba¬ 
bility distributions difficult to define. But Dorfman suggests 2' 
that "simulation" procedures tested by the Harvard group can be em¬ 
ployed to good advantage as useful supplements to formalized models. 

The idea is that repeated random sequences of hydrologic events, for 
example, can be run through a set (or sets) of "programmed" facilities 
to yield additional information on their optimum operation in view of 
specified operating rules. Consequent effects on related benefit or 
other variables approximated in tentatively selecting the facilities 
might then suggest certain adjustments in programs. Simulation tech¬ 
niques do not rest on programming models, however, which suggests that 
they are useful extensions of conventional formulation practices as well. 


Progress in the use of rapid data processing techniques and the 
development of improved mathematical models should provide increasingly 
effective tools for improving formulation practices. 


2/ Maas, Hufschmidt, al. Design of Water Resource Systems . Harvard 
University Press, Cambridge, Mass., 1962. See esp. Ch. 13 by Robert 
Dorfman, Mathematical models: the multistructure approach. For a model 
illustrating the dynamic aspects of determining optimum agricultural re¬ 
source use, see Heady, Earl 0. Mathematical analysis: models for quanti¬ 
tative application in watershed planning. Economics of Watershed 
(G. S. Tolley and F. E. Riggs, eds.), Iowa State University Press, Ames, 
1961. 

3 / 0£. £it. , Maas and Hufschmidt. Chs. 10-12. 
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Effects of System Planning on Individual Projects 


The degree of justified individual project development as a part 
of a system would not necessarily be the same as that warranted for 
independent single-project development. The basis for attributing 
benefits in system planning becomes the added benefits to the remainder 
of the system of each project and increment. Such added benefits must 
be at least sufficient to cover the added costs of their provision. 

This may be measured in terms of the difference in total net system 
benefits with and without the inclusion of the particular project or 
feature. Excess benefits from particular projects or segments cannot 
be used to justify the costs of other projects, purposes or segments. 

Where a particular project contributes significantly to other 
projects in the system, the scale of development might in some cases 
be greater than if the project were considered alone. However, since 
potential benefits are often limited, the justified scale of develop¬ 
ment will usually be less where a project is formulated on the basis 
of incremental benefits as a part of a system or basin program. 

Benefits resulting from any of several segments of a planned pro¬ 
gram would be common to the system and hence not creditable to a specific 
segment merely because of its priority in schedule development. Bene¬ 
fits from such prior development would be limited to those accruing 
before similar benefits were provided by other planned additions to the 
system. Thus, the problem of benefit allocation from prior projects 
would not arise. System planning would also avoid much of the contro¬ 
versy over sequence in development. The present value of net benefits 
in relation to costs could provide a basis for establishing priorities 
and early projects would not preclude later developments since all would 
be justified at the time the plan was prepared, as increments to the 
system. 

In general, single-project development should not be undertaken 
without benefit of system planning where economic justification rests 
on long-term deferrals of benefits or where opportunities for achieving 
project purposes at lower costs are evident. Single-purpose development 
independent of system planning would appear warranted only in situations 
where needs were urgent, net benefits substantial and adverse impacts 
on other areas inconsequential. 

As with any plan, system planning would need to be sufficiently 
flexible to permit adjustments to changing conditions. Accordingly, 
periodic reviews and revisions would be necessary in system planning to 
adjust for changes in expectations. 


CONCLUDING OBSERVATIONS 

The scope and content of approaches outlined in this paper repre¬ 
sent an attempt to implement statements on the need for river basin 
planning contained in such doctiments as the President's letter of 
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October 6, 1961 establishing an ad hoc Water Resources Council; sec¬ 
tions on planning procedures contained in Senate Document No. 97; the 
letter of November 27, 1962 from the four Secretaries to the Director 
of the Bureau of the Budget outlining the substance of comprehensive 
framework and detailed plans; and the report of the task group on 
Coordinated Water Resources Research to the Federal Council for Science 
and Technology, released on March 25, 1963 as a Committee Print of the 
D. S. Senate Committee on Interior and Insular Affairs. 

Adequately carrying out a program of the type proposed would re¬ 
quire both more and improved basic data and additional analytical 
studies. The information must be sufficient to provide an understand¬ 
ing of both the problems and its framework, and offer a basis for con- 
sidered decisions by all participating interests. 


Better bases are needed for improved national and regional esti¬ 
mates of resource requirements and production potentials. In order to 
evaluate likely future patterns of resource use and appraise river basin 
and regional production potentials, it is essential to have adequate 
data on the economic productivity of different lands in alternative uses 
and to simultaneously consider the production possibilities of the en¬ 
tire country. Improved estimates of economic productivity require data 
and analysis on physical production possibilities and yields by soils 
groups, on crop production costs under various levels of management, and 
the responses of different lands to improved technology. 

At the project and program formulation stage, additional analyses 
are needed of relationships between and among various economic and 
physical factors. Information must be sufficient to provide the neces¬ 
sary input-output coefficients and production functions to permit the 
formulation of optimal programs through either conventional approaches 
or mathematical programs. Increasing stress needs to be placed on ob¬ 
taining information of the type that is directly significant for river 
basin planning and project and program formulation. A systematic con¬ 
sideration of the approaches to be applied and the capacity of improved 
ata processing techniques to utilize information should facilitate the 
collection and organization of data of the type and form appropriate for 
effective use. 

Along with improved information, there is need for clarifying a 
nimiber of evaluation procedures and concepts. Despite the criteria and 
standards established by Senate Document No. 97, a number of knotty 
evaluation problems remain. 

Among the more pressing problems in need of attention are the treat¬ 
ment of underemployed resources, the evaluation of products that are in 
excess supply and the manner in which allowances are made for various 
institutional restraints. Specifications for interest and discount rates 
and price levels represent interim solutions, subject to adjustment pend¬ 
ing further study. The appropriate treatment of secondary benefits from 
various viewpoints is yet to be settled and the rather arbitrary methods 
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being used for the evaluation of recreational benefits require con- 
sideLble refinement. Incorporating objectives other than efficiency 
into the analysis on a more objective basis is another continuing prob¬ 
lem meriting attention. 

Questions that arise in the evaluation of underemployed resources 
include the types of resources that should be encompassed, the allow¬ 
ances that should be made for alternative emplo 3 rment opportunities, the 
extent to which effects should be traced, whether allowances should taper 
off or be assumed for the life of the project, the account that should 
be taken of alternative activities providing comparable employment and 
numerous others. 


On surplus products, questions arise as to whether values attached 
should be nominal, reflect export values, or reflect the influence of 
government supports. If the latter, should acreages permitted in proj¬ 
ect analysis be limited, and if so, how? Should such assumptions apply 
to the period of analysis or only to production for a specified period, 
with the remainder at the long-term projected level? 


Institutions may be considered sufficiently flexible to allow 
optimum project developmentj or assumed to be rather rigid with project 
formulation made to conform. As a minimum, the analysis should attempt 
to show the cost of inhibiting restraints and the benefits of modifica¬ 
tions, including the advantages of new or alternative institutional 
devices, such as flood plain zoning. 

Questions of the type indicated are much easier to raise than to 
answer. They are cited as illustrative of the many remaining problems 
that confront us in the effort to develop and apply improved evaluation 
and planning practices. 
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THE APPRAISAL OF WATER NEEDS IN THE PUBLIC HEALTH SERVICE 

Ey James J. Flannery, Chief Economist, 

Ti. -ui ^ M-vlsion of Water Supply & Pollution Control, 

Public Health Service, Department of Health, Education and Welfare 


The appraisal of water needs by the Public Health Service is 
related directly to three water resource planning responsibilities: 

1) The Water Supply Act of 1958 under the terms of a foimal 
Memorandum of Agreement between the D^artment of the Army gnd the 
Department of Health, Education, and Welfare; 

2) Section 2-a of the Federal Water Pollution Control Act which 
requires the development of "comprehensive programs for eliminating 
or reducing the pollution of interstate waters and tributaries thereof 
and improving the sanitary condition of surface and underground water"; 

3) Section 2-b of the Federal Water Pollution Control Act which 
requires that the Secretary of the Department of Health, Education, 
and Welfare advise the Corps of Engineers and the Bureau of Reclama¬ 
tion or other Federal agency of the need for "incl\ision of storage 
for regulations of stresun flow for the purpose of water quality 
control". 

This paper describes and comments on the procedures and methods 
used in the appraisal of these needs. 

The appraisal procedure begins with an estimate of the kind and 
levels of economic and social activity for which the water development 
is to be provided. Since the requests of the Corps of Engineers to 
the Public Health Service under the Memorandum of Agreement in regard 
to the Water Supply Act of I 958 refer generally to individual reser¬ 
voir projects, not to river basin systems, the estimate of the economy 
is not elaborate and does not Involve sophisticated methods. Often, 
the short time available to fulfill the request does not permit an 
appraised, in depth or one of large scope. Often too, the project 
area is remote from the mainstreams of economic activity and conse¬ 
quently there are few clues to the future. Furthermore, a project 
area for an individual reservoir is usually limited to a portion of 
a State or small portions of a few States or to a few counties some¬ 
times almost stagnant or undergoing long-run decline in their 
economic condition. Therefore, the task of the economic forecaster 
requires not only imagination and daring but something of the ability 
of the ancient soothsayer who foretold the future by translating signs 
and omens. What signs and omens do the Public Health Service economists 
regard as significant or indicative? 


237 



The history of the area is regarded as the predominant indicator. 
That is, the trends in population, employment patterns, euad production 
whether of farm, factory, or mine are examined and recorded. U.S,, 
Bureau of the Census data are usually sufficient and their pertinence 
is more marked according to the recentness of their vintage. Asstunp- 
tions eus to future change are then made. These assuii5)tions are "based 
on judgments as to the relationship of the project area to regional 
and national expectations. These expectations are derivatives of 
other studies, chiefly those of the National Planning Association and 
Resources for the Future. The usual general assumption is that 'the 
project area will participate in the changes in the national economy 
at a ratio not much different from the past ratio. But how much 
different? That question presents the difficulty, especially if 
€igriculture has been the dominant economic activity accoiipajiied by 
the usual rural population less. The problem is not any simpler in 
mining areas affected by depletion of the resource such as iron or 
lead or decline in the market, such as coeil. The hazards of conclu¬ 
sions on 50-year periods in such areas are enormous- Neither angel 
nor devil is of help. The appraiser must acknowledge that at best 
he makes only a skillful guess or conjures some magic as a substitute. 
The strong reluctance of economists and other planners to indxilge in 
long range views is intensified when such small geographic areas are 
involved. No sinprise or irritation shoidd be aroused by this 
reluctance, for despite their present pre-eminence in national affairs, 
economists are not generally bold viewers of the future. Their 
"dismal science” offers neither balm nor solace. Most of them insist 
strongly that forecasting is not their game. A quote from a recesnt 
letter to the editor of the Washington Post by Seymour E. liarris. 

Harvard University economist, is of interest in this respect. 

The noneconomist aspects too much from economists in 
this general area. With great reluctance they enter 
the arena of forecasting. They prefer to call it 
projections, working hypotheses, or something of 
that sort, Unfortimately, a projection or "informed 
guess" of future national income is absolutely neces¬ 
sary, for without it, estimates of tax receipts are 
just not to be had. And we all reedize that though 
a S-month forecast may prove to be reasonably accurate, 
a projection of a year or more is less likely to be 
stpported by history. 

In proposing reasonable projections of GNP, the econ¬ 
omist has at his disposed past relationships of numerous 
variables, and estimates of future structured changes 
derived from a bank of common sense and intuition—and 
that is about edl. Let an unexpected major event 
happen--e.g., the crisis of confidence and the deflation 
of stock market prices of May, 1962— and his projections 
meiy be found to be too hi^. 
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One should note that Professor Harris was referring to pro¬ 
jection of national income and of the Gross National Product and 
for only a one-year period. Actually, the professor’s problem is 
sinpler than the one confronting the single project appraiser. 

The professor need not say how much of the GNP, even in one year, 
will be produced in some comer of Nebraska, Arkansas, or Pennsyl¬ 
vania. He would be appalled, probably, to leam that the Federal 
water resource economists indicate eveiyday the dimensions of the 
economy of some relatively obscxire place and for as long as a 
50-year period I Mention of a 100-year period would probably bring 
collapse: A Hew York marketing firm recently boasted of their 
fearless ability to forecast the long range futiire which proved 
to be only five years away. This claim of power and daring was 
intended to convince the Public Health Service of the desirability 
of doing business with this firm] 

These comments are not intended to discourage, of course, but 
only to enphasize the degree of uncertainty that exists in project¬ 
ing the economy of small areas. KLabomte studies, however, in 
such small areas do not reduce the uncertainties. The uncertainty 
is a function of the smallness of the area, as well as of the time 
period. The economy is national- Any geographic portion of it is 
a product of the inter-relationships between national and regional 
or sub-regional s;; 5 >ply and demand situations. 

The necessity of establishing the future levels and kinds of 
the economy in small areas remains, however, no matter how much it 
is lauded at, deplored, or scorned. The new pl 6 U]ning and evalua¬ 
tion standards expressed in Senate Document 97, 87 th Congress, 

2nd Session, I 962 , recognizes the situation and (page 3, Section D) 
requires that individual projects be related to the probable later 
developments of a comprehensive river basin plan. 

Once the general dimensions of the future economy of an area 
are established, the task of inteipreting these dimensions in terms 
of water needs begins. The Public Health Sei^ce relies on two 
sources for its judgments; l) the inventory of municipal waterworks 
facilities; and 2 ) studies of the actueO. water use patterns in the 
area. The present per capita water use figure is first developed. 
This figure covers that volume of water which is provided throu^ 
municipal waterworks and includes l)household use; 2 ) public use 
such as fire protection, street cleaning, and fountains; 3 ) commer¬ 
cial use such as car washes, laundries, restaurants, amd hotels; 
and k) industrial use, usually small manxifacturing plants. 

An examination is made of the long-run serviceability of 
existing sources in relation to probable area growth. The result 
will indicate the volume of additional water to be met frem new 
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The development of the volume of water for future use involves at 
least an Elicit assnngption as to cost or requires a 
examination of costs of potential sources of supp^. This 
tion or examination of alternatives is necessary to assure some 
recognition of willingness to pay- Thoug^ this concept does no 
indicate any definite limits, it is essential as a control. 


In the ptnall areas involving individual projects, the use of 
a per capita figure is often sufficient as a projection base without 
resorting to municipal and industrial distinctions. That is, the 
volume of storage for both municipal and industrial uses is deter¬ 
mined multiplying the population projection by a per capita 
figure. This method is acc^table when the composition of the 
projection base is not expected to change, and when industrial use 
is conparatively sirial 1 • In this respect, the report should say 
specifically that the volume of storage recommended covers both 
municipal and industrial xmes and that because of the mtxxre of 
the water-use situation, it was not feasible to establish a percen¬ 
tage distribution between the two categories. 


'Ph-t-R condition points to the necessity of identifying the present 
pattern of water use in a project area. An inventory of municipal 
uses should be made, noting not only the volume of use and the per 
capita figure, but also the geographic extent of the waterworks 
service area and whether there are any industrial or commercial 
xisers not served by the municipality. One must go beyond the 
collection of these data, however, to ask why this pattern exists 
and what changes are likely to occur in the pattern. These questions 
pertain to the concept of need as distinguished from economic demand. 


luplicit in the concept of need is a normative factor. Need 
reflects a desirable condition, and some standards of public use 
such as for fire protection, street cleaning, and fountains. The 
existing patterns of water use must not be regarded as the probable 
condition for the future. Inprovements in water quality and in the 
distribution system, as well as enlargement of the service areas, 
each affect water xise and may increase per capita luse. The objective 
of the study, of course, is not to facilitate the disposal of some 
maximum volun® of water. The objective is to establish how much water 
is required recognizing the effect of altered circumstances, especially 
those arising from increases in population size and density. 


No matter how definitely the current water-use pattern for 
municipal and industrial use is established, a tough question still 
remains. Does the current situation reflect extravagance or iinnecessary 
restriction in water use? Extravagance arises because in many cases 
water has been relatively abiindant and the users have seldom had to 
pay in proportion to the cost of providing the water. That is, much 
of the costs are covered throu^ taxation and otherwise. This condi¬ 
tion removes or reduces the control on iise that would occur if a 
pricing system were adopted. This paper does not urge the adoption 
of pricing at this time. It does urge recognition of the effects of 
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cost; payment methods on ixse* Changes in the financial arrangements 
and distribution of costs among users and other benefiters must be 
anticipated or assumed in making Judgments about the volumes of 
use for the future# The reports should state explicitly what anti¬ 
cipations and assumptions have been raade^ and it is reasonable for 
these anticipations and assumptions to vary according to region or 
State• 

Restrictions in tise may Tae the result of inadequate facilities, 
poor quality, or depressed incomes, among other factors. Considera¬ 
tion must be given to the likelihood of change in these conditions 
and the effects of change on use. 

The patterns of water use for industrial purposes are less well 
known than the strictly municipal categories. (Note that the term 
municipal use includes some industrial use. The Public Health 
Service inventories indicate that as a national average 24 percent 
of water provided throrxgh municipal systems is for industrial pur¬ 
poses. This national average reflects some large industrial users, 
particularly in large metropolitan areas in the East and Mid-West.) 

How much water is needed for a particular industrial process? How 
large an indijstrial firm or how large, or what kind of industrial 
conplex will develop in the area? What units indicating industrial 
size correlate with water use? Employment has often been used, 
chiefly because it is the dimension most readily established. Units 
of production are also used when feasible*. The statistical relation¬ 
ships of either of these dimensions have not been systematically 
explored on a definitive scale. Recommendations as to voliime of 
industrial storage are based on a respectful look at the so-called 
wet industries or large water users, judged by national averages. 

That is, the steel industry, pulp and paper, food processing, chemi¬ 
cals, refineries, and steam-electric power generation are given 
closer regard than others. The practice has been to assign certain 
volmes of water ■use based on national averages modified by judgment 
based on experience or expectations in the region under study. Partic¬ 
ular care must be exercised in developing and reporting recommendations 
on future vol'umes of use for these industrial categories to avoid 
double-counting. If the per capita iise figure includes these uses or 
some portion of them, that overlap must be acknowledged. 

No distinction is made, in establishing the future volume of 
industrial use, whether these volumes will be provided through murd- 
cipal systems or directly by the industrial firms. The report 
states only how much storage should be provided in the project to 
meet these demands. If the water is marketed through a municipal 
or other public system, there may be a marked difference in the cost 
to the industrial user and, therefore, the volume of use may be 
affected. However, the general assumption prevails that public 
water-marketing bodies will establish equitable rate schedules which 
will not disad'vantage industrial users. 


jji closing the conmients on this sspect of water needs appraisal^ 
one must acknowledge the necessity of better knowledge of industrial 
water use and^ therefore^ a major research effort is required here 
the same 6is in regard to munlcipaJL use factors. 

Much of the import of these remarks on the appraisal of water 
needs for the puiposes of the Water Siipply Act of 1958 apply to 
the direct responsibilities of the Public Health Seirvice under 
Sections 2-a and 2-b of the Federal Water Pollution Control Act- 
Section 2-a refers to the development of comprehensive programs of 
water quality management. Section 2-b refers to the provision of 
storage in Federal reservoirs for stream flow regulation for quality 
control. The similarity and inclusiveness of the study procedure 
necessary to meet these two responsibilities permit them to be 
considered together here. 

Again, when individual reservoir projects are studied for their 
usefulness for storage for stream flow regulation, the obscureness 
of the location or the smallness of the area affected presents an 
almost impossible economic projection problem. No matter how this 
near impossibility is overcame, the appraisal of storage needs for 
quality control begins with the expectations on municipal and 
industrial water use. Waste disposal is a function largely of 
these uses. All other water uses are eO-so studied, both withdrawal 
and instream. Furthermore, the effects on the stream of drainage 
from the land must be taken into account. 

The volume of storage recommended reflects considerations 
involving the kind and extent of waste disposal from municipalities 
and industry adjusted for treatment effects, the extent of land 
drainage effects, the agricultural uses, and any other use affecting 
the condition of the stream incltiding heat and color, as well as 
chemical and biological changes. These effects are judged against 
the patterns of probable water use. The probable water use is a 
derivative of the economic projections. The quality objectives in 
the stream are intended to facilitate the water uses. In other 
words, only that quality of water will be provided in the stream which 
is necessaiy to serve the uses for which the stream is intended. 

These uses include the withdrawal uses as well as the instream 
uses. Aesthetic and health considerations must also be explicitly 
identified and evaluated. 

Iknphasis mxxst be made that the Federal Water Pollution Control 
Act states that storage for stream flow regulation will not be pro¬ 
vided as a substitute for treatment at the source. That is, storage 
for stream flow regulation is a supplement to treatment. This 
requirement reduces the scale of the need for quality control storage. 
The economic analysis showing the benefit-cost relationship on an 
incremental or separable feature basis is an essentieQ. part of the 
process of establishing the quality storage need. 
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Another important step in the determination of the need for 
quality control storage is the identification of the kind and extent 
of inpairment of the intended water uses that will occur if the 
quality storage is not psrovided. This step helps to assure that 
quality storage will not he recommended just as a matter of course, 
that storage will he related to specific water ;ises, actual or 
potential. 

In this aspect of water needs determination, there are also 
several major unknowns. One is associated with the effects on 
water quality, and its control, of the return flow from irrigation. 
Another relates to prohahle advances in waste treatment technology. 
Research efforts are underway in hoth of these problems. 

The Public Health Service responsibility for conprehensive 
water quality control programs under Section 2-a of the Federal 
Water Pollution Control Act provides the opportunity for the most 
rational appraisal of the water needs for quality control and for 
municipal and industrial purposes. This opportunity is available 
because the conprehensive programs are developed for river basins. 
For instance, at the present time conprehensive studies are under¬ 
way in the Columbia, the Colorado, the Great Lakes, the Ohio, and 
the Susquehanna-Chesapeake. Others will begin soon. The river 
basin approach permits the study of a major geographic portion of 
the national economy. Thus, relationships with the past and with 
national developments can be established on a more systematic basis. 
To assure that a solid rationale will govern the appraisals of the 
basin economies, the PHS, in conj^mction with the Coips of Engineers 
in some places, has been contracting for the answers to the future 
economic dimensions. This procedure does not mean, however, that 
the PHS is convinced that regional economics or economic base 
studies approach even comfortable certitude in their conclusions. 

No, the PHS recognizes that the answers are g3ross approximations 
and that little is known as to the contribution of water resource 
investments to economic change. The PHS has indicated srpport for 
efforts underway in the Department of Commerce and the Department of 
Agriculture to reduce these unknowns. 

In the meantime the PHS is indulging in the appraisal of basin 
economies with caution. Elaborate studies may reveal much about the 
economy, but the real question is just what is needed to be known 
about the economy for water resorrrce planning purposes? ' Discussions 
among the planners over the next few years should produce insists 
into this question so that the economic studies may be shaped to 
more specific ends. 

In conclusion one can say that the PHS regards systematic study 
as essential to appraisal of water needs. There is considerable 
uncertainty--and even dispute--as to the content, the scope, and 
depth of the sttidies required. 
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The gTnflii area difficulties probably can never be overcome. 
I^ydrology economics are being enphasized. There is no doubt 
that the establishment of the physical voliane of water depends 
for its measurement on the hydrologist. The assistance of the 
engineer and the economist, however, is necessary before that 
physical volume can be stated in terms of an economic supply. 

The relationship of quality to economic supply has only recently 
been aclsnowledged and is not yet fully understood. 

The divergence or doubt begins. How much economics, what 
kind of economics, and what economic amd institutional relation¬ 
ships are involved? These bothersome and persistent questions 
arise in all discussions. The economic demand or need for water 
is not a deteimination solely of the economist, of course. The 
technological implications are the province—but not exclusively— 
of others. Oftentimes—because of his purist inclinations—the 
economist is discontented or frustrated by what appear to be 
nythological or improper considerations. His particixlar xisefill¬ 
ness comes from his skills at raising questions as to alternatives, 
both in kind and degree, and indicating the econoinic nature and 
consequences of various choices. 

The process of decision-making in water resource planning 
requires not only chosing among alternatives, but requires the 
recognition that the ends are deliberately chosen and some choices 
serve those ends better than other choices- That is, the develop¬ 
ment of a river basin is not solely a matter of probabilities. 
Planning requires the establishment of objectives and goals and a 
time schedule to meet them. There will be both physical and econo¬ 
mic limitations to fulfillment. Planning means that deliberate 
attempts will be made to prevent or reduce the occurrence of some 
events and deliberate attempts will be made to bring about or 
enhance the occurrence of others, while identifying, measuring, 
and adjusting limitations. The choices reflect the needs, the 
desires, and preferences of society, each of which must be analyzed 
and evaluated. The questions of "what should be done, how should 
it be done, and when" require all kinds of talents, knowledge, 
analysis, and insights to answer. The management of water--that 
is, decisions involving how and for what purpose water should be 
used—fits in the larger realm of social purpose. One major 
question always pertains: How much does it cost and what is 
obtained for the money? Associated with this question are other 
questions: When will the benefits occur, who will be benefited, 
to what extent, and how will it be paid for? Comments on the 
process of answering these questions will be reserved for another 
day, for they involve welfare economics or the basic concept of 
the public interest and justice. 
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FLOOD CONTROL NEEDS 
by 

R, D. Murray, Staff Engineer, 

Board of Engineers for Rivers and Harbors 
Washington, D. C. 


1. Foreword . This paper was prepared to serve as a guide, 
and to generate ideas, in the collection and appraisal of data 
for determination of flood control needs. It is applicable for 
Types I, II, III, and IV basin reports. It is equally applicable 
to hurricane studies. As near as can be determined, it conforms 
with existing laws, procedures, and policies in effect as of this 
date. 


2. Flood control needs . These are usually measured in terms 
of flood damages, losses, and other effects detrimental to human 
welfare. They may be tangible, intangible, or both, 

3. Type of Survey . The type of survey is established by 
the assignment or approval of the Chief of Engineers, as directed 
by the Congress or by Executive Order. Following the assignment, 
identification of the flood problem areas is made by means of 
screening of newspapers, public hearings, and reconnaissance of the 
areas involved. At the present time a great amount of information 
is available in district offices relative to flood problem areas, 
and the amount of additional information required depends upon the 
judgement of planning personnel. 

4. Pre-survey planning . As early in the study as possible 
the SCS State Conservator(s) should be consulted relative to plans 
and programs for watershed treatment in the study area with a view 
to determining the effects of such programs on Corps planning, and 
to reach agreement on the limits of investigations as considered 
necessary. If plans of other Federal or State agencies are involved, 
close coordination with them is also required. It is essential that 
flood damage surveys be coordinated before hand with the hydrologist 
assigned to the study in order that the limits of the flood plain 
and the flood-routing reaches may be agreed upon. The plans should 
provide for one or more subdivisions of data within each reach 
corresponding to intermediate flood levels throughout .the reach, 
referred to stages at the lower end or on some part of the reach. 
These subdivisions are required to establish the shape of the stage- 
damage or stage-area curve, as the case may be, for the reach. 

The job is considerably simplified if limits of --cent intermediate 
floods are available. The field appraiser should be supplied with 
comparatively large-scale maps or recent aerial photos showing the 
subdivision and reach limits for the survey. In addition, he should 
be instructed to identify areas in the flood plain available for 
future development and changed land use, the differentiation to be 
determined by interview with local officials, the incidence of 
flooding, and experienced judgement. 
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5. As early as possible after initiation of studies, infor¬ 
mation should be obtained from railroads, highway officials, utility 
and pipeline companies, city officials, and others relative to 
damages sustained in past floods to bridges, roads, utilities, and 
other structures. This may be obtained by interview or by letter 

or both, but letters are considered more productive. 

6. Conduct of the survey . Several methods of conducting 
flood damage surveys are employed. Three methods, in the order of 
desirability, are: 

a. Detailed plot-by-plot inspection and assessment of 
damages to lands, buildings and their contents, fences, private 
roads and bridges, and other improvements, for one or more levels 
of flooding. Land usage, type and distribution of crops, and 
incidence of livestock activities on rural lands are noted. This is 
the most costly and time consuming method and because of these 
factors it is the least employed, except in isolated cases involving 
small flood plains. 

b. Detailed survey, as above, on sample areas and applied 
to larger similar areas in remainder of the flood plain. This is 
less costly and time-consuming than the complete detailed survey 
and is the most employed. 

c. Use of standardized tables, or curves, for urban areas 
showing damages versus depth of flooding for each class of damages 
such as residences, commercial buildings, industrial buildings, 
bridges, other structures, and their contents,. The composition of 
the flood plain by classes is determined and damages estimated 

by use of the composite acre, varying by depth of flooding for each 
flood level considered. This method is adaptable to estimating 
damages to future development, but caution should be exercised in 
its use for existing development. In either case, it is usually 
possible to identify the industrial and commercial areas, where 
the flood frequency may differ from that of residential areas, in 
which the composite acre would not apply. If sufficient classes 
of property are represented by the tables or curves, and if they are 
used on a plot-by-plot basis, the results are considered comparable 
to the two methods described above. Sample curves are shown on 
Exhibit 1, page 250. 

7. Damage surveys should include examination of newspapers 
and interviews with older residents in and near the study area in 
order to obtain as much information as possible on the flood 
history and flood damages. In addition, tax records should be 
screened and realtors interviewed for the purpose of estimating 
value of improvements in the flood plain. 
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8. In some cases it has been found advantageous to have 
the SCS mate damage surveys on rural areas on a reimbursable 
basis. Any such agreement should specify precisely the areas 
to be covered, the data desired, and a time limit. 

9. Correlation of damage-survey data . Tangible flood 
control needs are usually expressed in terms of average annual 
damages, based on dollar value at a given date, preferably the 
same date as that on which project costs are based. Two of the 
most commonly used methods of computing average annual damages 
are the damage-frequency method and that of arithmetic averages, 
as described below. The procedure for computing average annual 
damages to crops differs somewhat from that for fixed improve¬ 
ments and their contents because of the seasonal variation in 
crop values. If it is found that the value of some items of fixed 
improvements vary seasonally and are significant such as building 
contents (grain in elevators, for example), computations for 
those items should be by the same procedure as for crops. Either 
method requires correlation of damage-survey data for convenience 
in the ensuing computations. 

10. Fixed improvements and their contents . All damage 
values susceptible to stage-damage correlation within each flood¬ 
routing reach are arrayed and summarized according to stage. 

These sums are plotted to form a stage-damage curve extending 
from zero-damage stage to the flood-limit stage adopted for the 
reach. Usually, it is necessary to plot separate curves for urban 
and rural areas. If the damage values are significantly affected 
by duration of flooding or velocity of overflow, or both, allowance 
for those factors should be made in the applicable portions of the 
stage-damage curve. Likewise, the curve should reflect the flash¬ 
iness of flooding in the. reach, that is, whether or not the alert 
time is sufficient for removal or replacement to higher levels of 
movable items, and the driving of livestock to higher ground. 

Crops . By use of information obtained from the damage 
survey the location, extent, and distribution of crops, including 
pasture, are determined. From these data a crop stage-area curve 
is drawn for the reach. Concurrently data is prepared, either as 
curves or in tabular form, showing the damageable value for each 
crop, including pasture, by calendar months. These data should 
include values for substitute crops when the primary crop is lost 
and the season is too far gone to replant. These values can be 
derived from data in Agricultural Bulletins and by consultation 
with county agents, agricultural officials, and others. By means 
of the stage-area curve, total damages for each calendar month are 
determined for selected increments of stage. Because the same data 
can be used in computation of benefits, the decision as to whether 
the composite acre should be used will depend upon the degree of 
flood protection to be provided. If a relatively high degree of 
protection--say 50-year--is expected, use of the composite acre 
in the computations is permissible. If less than 10-year protection 


247 


is expected, the crop distribution should be about that observed 
during the damage-survey. This criterion is based on the observa¬ 
tion that the least damageable values, particularly unimproved 
pasture, are located in the areas most susceptible to flooding. 

With the data thus prepared, the total damages of all crops for 
each increment of stage for a particular month are plotted to 
form a stage-damage curve for that month. Similar curves are 
drawn for each month of the crop season. 

,, curves. The hydrologist should prepare 

all-year partial-duration stage-frequency curves for all reaches 
in t e study, and monthly partial-duration stage-frequency curves 
for all reaches in which crops are grown. 

13. Damage-frequency curves . 

a Fixed improvements and contents - By increments of 
stage, the damages are plotted against all-year partial-duration 
frequency, usually in percent chance of occurrence per year to 
xorm the damage-frequency curve. ^ 

seasonal property - By increments of stage 
the monthly damages are plotted against corresponding monthly 
partial-duration frequency to form the monthly damage-frequency 
curve. A separate curve is drawn for each month of the crop sLson. 

Determin ation of average annual damages , 

_ a. Damage frequency method - Average annual damages 
for existing conditions are the sum of the areas under the damage- 

constructed above, plus any corollary damages 
not adaptable to correlation by damage-frequency methods. ^ 

b. Method of arithmetic averages - By this method it i <= 
assumed that floods will occur in the future in the same magnitude 
and sequency as in the past. Generally, it yields approximately 
the same results as the damage-frequency method if there are a com- 
paratively large number of floods, the stage spacing between floods 
IS fairly uniform, and the flood history simulated is relatively 
long--say 20 years or more. Since both methods are based on tZ 

reason for yielding different results 
IS that the damage-frequency method accounts for floods up to 
infinite magnitude (zero percent chance), and for those in inter- 
mediate stages not in the flood history. The procedure conlTsts of 

to\eak ^ <iamages from the stage-damage curves corresponding 

peak stages reached in the flood history; totaling the results* 
ividing the total by the number of years of flood history; and 

of inf damages equivalent to the percent chance 

of one approaching the stage of the standard project, if not in 

foreK^tlng 
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c. Adjustments for future development - If the 
damage survey indicates that space for additional develop¬ 
ment in the flood plain is available, and other necessary 
ingredients for accomplishment, such as water supply, trans¬ 
portation, power, and raw materials are not limited--and if 
the consensus of experienced judgement indicates that such 
development, or some parts, will take place within the proj¬ 
ect period of analysis, flood damage to such improvements 
should be considered. Knowledge of any plans.for develop¬ 
ment will aid in estimating flood damages. In the absence 
of plans, an estimate of the type and location of damageable 
values should be made. If this is not possible, composite 
acres of existing types may be utilized as a basis for 
estimating damages. Note that this procedure relates to 
on-site variables and not to regional or national projections. 
The procedure for estimating average annual damages is the 
same as for existing development. Since the total develop¬ 
ment would not be in place at the start of the project anal¬ 
ysis period, its growth during the period must be estimated, 
usually depicted as a growth curve. The average annual 
equivalent damages for future development are then deter¬ 
mined by compound interest methods. The interest rate to be 
used is the Federal rate, currently 2-7/8 percent. Factors 
for straight-line growth for periods in increments of 5 
years, for 50-year and 100-year periods of analysis, are 
Shown on Exhibit 2, page 251. 


2 Incls: 

1. Exhibit 1, page 250 

2. Exhibit 2, page 251 
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RECREATION NEEDS 
by 

Lester G. Duck, Engineering Division 
Corps of Engineers, Ohio River Division 
Cincinnati, Ohio 


^ t ro duction . The entire water resource planning effort has 
long been subjected to the frustrations associated with demands on 
us to consider outdoor recreation needs in terms of a kind of philo¬ 
sophical speculation that defies measurement. Now we insist here at 
the^outset that it is. essential for planning people to be sensitive 
to the intangible values of recreation. We need to appreciate the 
esthetic, social, mental and physiological values derived from 
recreation. But the concern and responsibility of planning people 
IS to measure outdoor recreation needs in terms of meeting the space 
and facility requirements of people. Thus "needs" in the planning 

process are quantitative in nature. They have to do with units of 
capacity. 


, of Recreation Needs . Recreation needs then may 

the capacity of facilities required to meet that 
P ® present and future demand that is in excess of the 

capacity of existing facilities and areas. 

Analysis. The determination of recreation needs 
nyolves an exercise in arithmetic rather than in philosophy The 

r ‘I>is capacity la the visitor- 

^ which, so far as we can determine, submits to all the requirements 
o analysis required in the formulation of water resource plans of 
b^fou^b^^■ experience recreation needs may be determined 

in S! n f 7^ of analysis. This procedure was first employed 

in the Delaware Comprehensive Report. These steps will be briefly 
defined below, and will be followed by detailed application to a 
somewhat hypothetical problem. 

Step 1. Determines the total demand for outdoor recreation 
aacrted by the population residing in the gone of Influencrf^rae 

r^ul^S!^ capacity of facilities that are 

Step 2 Determines the capacity of all existing projects and 
pop^Stlon " recreation opportunity avauLlft^tSs 

capacltv'’for tSfhlre"'* ‘he difference between demand and available 
Sistine faLc?t„ tb ° 

8 P ty this excess is a quantitative expression of needs. 


252 



Step 4. Determines future needs by projecting the rate of 
growth of demand from historical data obtained in solving of Step 1. 

Step 5. Determines the effectiveness of the plan of develop¬ 
ment and the scheduling of investments by comparing the capacities 
of projects contained in the plan of development with the above 
present and future needed capacities. 

Di^ussion of Concept of Needs . Thus, the basic concept of 
"needs” is a relatively simple one of demand and supply for units 
of capacity. Furthermore, it is our judgment that survey report 
requirements are best served if the concept is kept simple and 
generalized and uncluttered by the many complexities that are all 
too frequently allowed to occupy the time and effort of planning 
people. Our experience is that in many cases efforts at refinement 
are extremely minute in their effects and beyond the consideration 
of the wider margin of estimation that quite properly characterizes 
survey report scope. Furthermore, the concept is just that - a 
basic procedure that must be modified and adjusted by judgment and 
experience to fit the localization of specific planning problems. 

Therefore, while we believe that the concept is valid whether 
it is applied to a project such as Lake Texoma, an entire river 
basin such as the Scioto or Delaware, or a single isolated project, 
of moderate impact, judgment based on experience and knowledge 
must be utilized in its application. For example, while analysis 
of a Lake Texoma might be based on national trends, the Delaware 
and Scioto basins present problems requiring more local data. 

It should also be noted that this concept interprets a day of 
picnicking as a day of picnicking whether it is done at a Corps of 
Engineers reservoir, a National Park, a National Forest, a State 
Park, or a State hunting and fishing area, or on the Ohio River 
bank. Needs are not for Corps of Engineers reservoirs as such, but 
for the products of visitor day units of capacity such reservoirs 
provide. 

Application of the Concept . When I said that the concept of 
the method was simple, I did not mean to imply that the mechanics 
of its application are simple, even though I believe them to be 
logical. There seems to be a belief about that methods of recrea¬ 
tions analysis should be simple. Well, I would like them to be 
simple, but I know of no unwritten law why this should be so any 
more than are the methods of hydrology. In fact, I can think of a 
lot of reasons and mostly because recreation involves people, why 
recreation analysis can be expected to be complicated. In any case, 
we will demonstrate in the following steps the mechanics of applying 
the concept of needs outlined above. 
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Definition of the Problem . In the present case, based partly 
on fact and partly on hypothesis, we are assuming a report assign¬ 
ment on the Corps of Engineers for a survey-scope investigation of 
the Scioto River Basin in Ohio. Completion is scheduled for 1960. 
The problem is to determine if recreation can be justified in the 
plan of development on the basis of current and projected needs for 
recreation opportunity. 

The Area of Influence . The population for which we are to 
measure needs for recreation is determined to be that residing in 
a 46-county area within a 50 mile radius of the long axis of the 
Scioto River system of reservoirs under study, together with the 
populations of the major metropolitan areas immediately adjacent. 
This is necessarily a judgment determination and should be made 
after consultation with and study by appropriate State and Federal 
agencies. It should be based on an examination regarding the 
driving habits of the people using State parks, effects of other 
outdoor recreation attractions, existence of any natural barriers 
to travel, general highway patterns and sometimes on very good 
traffic flow studies where they are available. 

The Study Population . The population residing in the above 
46-county area and adjacent metropolitan areas was recorded in 
the 1960 census at 4,150,000. Table 2 of the appendix (page 261) 
shows this population to have increased from 2,900,000 in 1940. 

It is expected to reach a total of 7,440,000 in the year 2000. 

While the composition of this population has not been considered 
here, it is characterized by a large and growing urban component. 

It might be desirable to utilize these arid other characteristics 
in specific instances. 


Determination of Recreation Demand for Base Year 1960 . We 
have defined recreation needs as that part of demand that is in 
excess of the capacity of existing facilities. This definition 
then raises the question as to what type of investigation do we 
pursue to establish a measurement for this excess portion. Such 
a statement of the problem immediately raises questions among 
professional park and recreation people I have not been completely 
successful in laying to rest. Such people generally argue that 
the public wants or demands more recreation than the legislative 
bodies are willing to appropriate money for. So this solution 

problem generally follows a pattern of proposing a sampling 
of public opinion by questionnaires which asks if people want more 
recreation than they are getting - and invariably people do. We 
feel this approach yields the same statistical quality of data we 
would get by asking people if they want more pay and shorter hours 
longer vacations with pay, earlier retirement at full pay 
Cadillacs instead of Fords, or if they would rather be employed at 
being a star in "Gunsmoke" or at candling eggs at the supermarket. 

Rather than approach the solution to the problem of demand by 
such method we have chosen to make what we believe to be certain 
logical and practical assumptions. One is that the market place for 
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public outdoor recreation is found in the legislative body. It 
is here that the tax dollar is apportioned out to buy what the 
people demand and that in a broad way the shares that go to high¬ 
ways, hospitals, schools, law enforcement, school lunch programs, 
and recreation are all indicative of the willingness of people 
from year to year to invest in these services and facilities. 
Accordingly we argue, that as a planning principle, the participa¬ 
tion by people in outdoor recreation for any given year is indicative 
of the capacity of the general economy to support such participation. 
It seems to me the logic of such an assumption is substantially 
bolstered by the equation recreation personnel have suggested and 
which we have employed to project growth. This employs the three 
independent variables of income, leisure time and travel, which 
are all expressions of the economy. In line with this argrument, 
then, we have attempted to determine the recreation demand inherent 
in a population for the base year of 1960. In short, we measure 
this demand by the actual participation by our study population in 
recreation attendance at areas available to them. We agree that we 
haven’t firmed up all aspects of consideration posed by this assump¬ 
tion, but we believe its concept is valid. 

When we apply the mechanics of this assumption to our present 
case of the Scioto Basin we find that the relationship between 
attendance and population at the 29 public outdoor recreation areas 
available to the study population is 9,300,000 visits for 4,150,000 
people or a visitation rate of 2.250 visits per capita. Now we 
have certain knowledge of this demand rate that is pertinent to 
its use for our purpose. We know that over any substantial period 
of time it is consistently increasing, and we know that the population 
in which it resides is also increasing. So we argue that for the 
base year of our, or any study, the participation as established by 
the trend of a series of years is statistically indicative of the 
demand. 

It will be noted that in Step 1 of the appendix (page 259) we 
have reduced this demand for the population of the Scioto Basin 
area to units of capacity by the use of an empirical formula that 
is derived from a study of park attendance in the latitude of the 
Scioto Basin. Incidentally, we use this formula elsewhere in our 
work and adjust it to the available information of the locality. 

This formula yields the daily attendance load for a normal summer 
Sunday from an estimate of annual attendance. In the case of the 
Scioto problem, the conclusions are that the demand exerted on 
facilities available to the population of the study area is 
equivalent to the capacity required to support 265,700 people on 
a normal summer Sunday. 

Determination of Recreation Needs . We have utilized two means 
of measuring that part of the total demand that is in excess of 
capacity for the base year. Both seek to measure the over-use of 
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facilities. In some cases, we have obtained estimates from parks 
or area superintendents as to the number of people in the total 
attendance at the park that are in excess of the capacity of the 
park. In other cases we have actually conducted field inventories 
with such park personnel and obtained information on numbers of 
parking spaces, picnic tables, linear feet of beach, number of 
camp sites, capacity of sanitary facilities, etc. In the present 
case, it will be noted in Step 2 in the appendix (page 259) that 
by such means it was determined that of the total annual attendance 
of 9,300,000, about 57o or 465,000 annual visitors were in excess 
to the park capacities. This determination may be approached 
either from the daily load estimate or from the annual attendance 
estimate depending upon how basic data were collected. In the 
present case, we have converted the estimate of annual over-use 
to daily load, in order that the procedure be kept consistent. 

Thus, for the Scioto Basin study, it will be noted that we have 
determined that the needs, or that part of the total demand that 
is in excess of capacity is equivalent to a capacity to support 
13,700 people on a given day for the base year of 1960. This 
provides us a base upon which to build projections. 

Determination of Future Needs . The Scioto study developed 
here is typical in that all the data required to project needs 
from the base year 1960 were not available for the locality. Aside 
from the foregoing population, attendance and capacity data, 
information on populations were available from 1940 through 2000, 
and that from several sources not entirely consistent. These data 
presented in Table 2, of Step 3 of the appendix (page 26.1) were 
"smoothed" graphically in the present case in order to present the 
technique. Generally all basic population and economic data are 
derived from an economic base survey where river basin reports are 
under way. 

In any case, it is generally necessary to search for an 
appropriate series of data from which trends in recreation participa 
tion may be projected. In this case, park attendance records for 
the State of Ohio offered the most indicative data. A series of 
such records from 1946 through 1960 was selected as the most normal 
trend available following the effects of World War II, Table I 
of the appendix (page260)shows the use of this series in setting up 
an analysis of correlation of state park attendance per capita with 
the three acceptable independent variables of motor vehicle miles 
t’^avel per capita, personal income per capita, and weekly hours 
of leisure per person employed. Thus, we were able to obtain a 
projected per capita rate of state park attendance for the State of 
Ohio from 1960 through 2000. These per capita rates of attendance 
provided us a basis for computing per capita rates of demand for 
the Scioto Basin area population. It will be noted in Table 3 of 
Step 3 in the appendix (page 262) that the per capita rate for the 
State of Ohio is 1.714 visits for state parks, while that for the 
Scioto Basin area is 2.250 for the base year 1960. In Table 3, it 
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was assumed that this proportionate relationship would maintain 
through the year 2000. In Table 4, we adjusted these derived 
rates for the Scioto Basin population graphically in order to 
smooth the trend and applied them against the projected Scioto 
Basin area population to obtain estimated annual demand in 
visitor days. (Table 4 is on page 262.) 

Since in the final analysis we want to know the increments 
of capacity that will be required over the years, these increments 
of annual attendance were derived and are shown in Column 5 of 
Table 4. Table 5 of Step 3 of the appendix (page 263)reduces the 
increments of future annual attendance to increments of capacities 
that will be required to meet the projected demand. These increments 
have been plotted against time on Plate 1 of the appendix (page 264) . 

Justification . The plan of multiple-purpose development for 
the Scioto River consists of six small reservoir projects. The 
recreation plans for these six projects represent their maximum 
balanced development. Their combined designed capacity is sufficient 
to support 84,000 daily visitors. Our projection of needs shows 
that at the past and projected rate of growth of demand, there would 
be a need for the total capacity these projects provide between 1965 
and 1975. 

Conclusions . Now as we look at our 40 year projections, I 
admit they may appear frightening - they may even appear unrealistic. 
There are two sides to this coin however. For example, I used data 
from a short series of years showing extremely rapid growth in per 
capita rate of participation and I would suggest that if possible 
you develop data from the 1920*s and make adjustments for the effects 
of World War II. 

On the other hand, there is a tendency on the part of all of 
us to resist any idea that the population and economy is undergoing 
any real change. There is a tendency on the part of all of us to 
hang on to a belief that the last year of our existence represents 
a typical year. For these reasons we are not always very good 
students of history. And it takes very little research into the 
record to learn that if the changes of the next 40 years prove to 
be anywhere near the magnitude of the past 40, than it doesn't make 
much difference what we think so long as all our projections are 
substantially upward. 

I reluctantly recall some estimates of reservoir visitation 
we made in the early 1940's for projects that have since been built 
and placed in operation. For example, I recall we estimated in 
the planning stage along about 1945-1946 that Fort Gibson Reservoir 
in Oklahoma would attract 45,000 annual visitors. In 1960 this 
project supported about 3,780,000 people. This is not an unusual 
error in estimate. I would say it is fairly typical. Yet had any 
one been so reckless as to have made such an estimate at that time. 
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we would have promptly shipped him off to a state institution. 

As we have stated, what we have presented is a concept or guide 
for determining outdoor recreation needs. It is quantitative and 
it provides information in terms that are consistent with the 
various steps of report analysis. Our experience with this method 
leads us to believe that it is sound. Whether, for example, the 
same independent variables and equation are used in setting up 
the technique for projection, is I believe a matter of refinement. 

I note that the ORRC Report uses essentially the same equation 
but with an added independent variable of time in years, and uses 
real disposable income instead of per capita of personnel income, 
and inter-city highway vehicle miles instead of total highway 
vehicle miles, which represents some refinement. The coefficient 
of that correlation was .98 as compared to .97 in this demonstration. 

I should emphasize that we have rather hastily derived the 
basic values used in this paper. For example, you should carefully 
check the values used on the daily load formula in Step 1 against 
attendance characteristics in your area and even for each application. 
It should be added that a daily rate of turn-over on use of facilities 
of 1.5 to 2.0 has been used on some of our projects to convert daily 
load to design load of day-use type of facilities. 

Now after taking up your time, I can also suggest that this 
matter of determining present and future recreation needs is 
properly, in my opinion, a responsibility of the Bureau of Outdoor 
Recreation. Furthermore, I suspect, that as they get organized 
in the field and have time to think about methods they will probably 
supply you with this information. But in the meantime the foregoing 
may provide a solution to some of your problems. In any case, it 
may suggest the kind of assignment you may wish to make on the BOR 
where you are providing funds for study. 


2 Incls: 

1. Appendix 1 (page 259 through 263) 

2. Plate 1 (page 264) 
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APPENDIX I 


PROBLEMS ASSOCIATED WITH DETERMINING 
PRESENT AND PROJECTED RECREATION NEEDS 
IN RIVER BASIN PLANNING 

BASIC DATA AND COMPUTATIONS 


STEP 1. Determination of Outdoor Recreation Demand For Base Year 1960 - 
Population in Zone of Influence Scioto River Basin Reservoir 
System - Ohio 


a. Basic Data Required 


(1) 1960 Attendance at 29 public recreation areas available 

to population residing in 46-county zone and adjacent metropolitan 

areas oooooooooooooooeooooooooo 300 ^ OOC 


(2) Formula for deriving daily attendance at recreation areas 
on normal summer Sunday: 

DA = 80^ X AV ^ 50 % qj . „ 02857 x AV 
14 

DA * Daily Attendance, normal summer Sunday 
AV = Estimated Annual Visitation 
80% = Percent of Annual Visitation that will use 
facilities during normal season 
14 = Number of weeks of normal season in latitude of 
Scioto Basin 

50% = Percent of weekly visitation expected on normal 
summer Sunday 

b. Computation of Total Demand 

(1) 300,000 X o80 y „50 = DA 265,700 

14 


STEP 2. Determination of Outdoor Recreation Needs For Base Year 1960 - 
Population in Zone of Influence 


a. Basic Data Required 

(1) Estimate of the attendance recorded for 29 public 
recreation areas that is in excess of capacity of the areas. 
Derived in some cases by estimates of percent of over-use supplied 
by park superintendents and in some cases by field inventory of 
facilities - number of parking spaces, picnic tables, etc, - over¬ 
use in annual visitation estimated at 465,000 visits. 





b. Computation of Needs 

(1) 9,300p000 - 465,000 = 8,835,000 

8,835,000 X .80 x ,50 = DA of Capacity 252,000 

n 

265,700 - 252,000 = DA Equivalent of Needs 13,700 


STEP 3, Determination of Future Needs For Outdoor Recreation Capacity - 
Population in Zone of Influence, Scioto River Basin Reservoir 
System - Ohio 


a, Basic Data Required 


(1) Tabulated Data 

Table 1. Historical Basis For Projection 

(1) (2) (3) C4) (5) (6) (7) C8) 

Personal Motor Weekly 

Miles Motor Income Vehicle Hours of 

Ohio Vehicle State Park State Park Per Miles Leisure 

Pop, Travel Attendance Visits Per Capita Per Per Person 

(1,000's) (1,OOP's) (l,000*s) Capita ($) Capita Employed 

^ 2 / ■ jj --- -k .. . - 


1946 

7,516 

18,335,323 

2,000 

1947 

7,705 

20,027,125 

3,400 

1948 

7,876 

22,083,766 

4,500 

1949 

7,973 

23,613,042 

5,754 

1950 

7,986 

25,120,259 

4,997 

1951 

7,962 

26,830,061 

6,293 

1952 

8,123 

28,714,078 

9,803 

1953 

8,522 

30,680,145 

11,213 

1954 

8,844 

31,778,762 

12,043 

1955 

8,945 

32,877,380 

12,974 

1956 

9,095 

34,578,987 

14,252 

1957 

9,270 

35,900,000 

14,694 

1958 

9,455 

37,000,000 

16,968 

1959 

9,645 

38,000,000 

15,260 

1960 

9,706 

39,000,000 

16,207 

1965 

10,704 

45,000,000 


1970 

11,587 

51,000,000 


1975 

12,470 

57,300,000 


1980 

13,353 

66,000,000 


1985 

14,205 

72,750,000 


1990 

15,800 

79,750,000 


2000 

16,922 

93,750,000 



,2661 

1,311 

2,440 

19,7 

,4413 

1,412 

2,599 

20,3 

,5714 

1,552 

2,804 

20,8 

,7217 

1,472 

2,962 

21,2 

,6257 

1,614 

3,146 

21,6 

,7904 

1,870 

3,385 

21,9 

1,2068 

1,958 

3,535 

22,0 

1,3158 

2,032 

3,600 

22,3 

1,3617 

1,957 

3,593 

22,7 

1,4504 

2,104 

3,676 

22,3 

1,5670 

2,236 

3,802 

22,4 

1.5851 

2,321 

3,873 

23,0 

1,7946 

2,206 

3,913 

23,0 

1,5822 

2,328 

3,940 

23,1 

1,6698 

2,340 

4,018 

23,1 

6/ 

1,8962 

2,569 

4,204 

24,6 

2,1060 

2,800 

4,401 

25,6 

2,3162 

3,020 

4,595 

26,4 

2,6338 

3,239 

4,943 

27,3 

2,8509 

3,500 

5,121 

28,1 

2,8892 

3,770 

5,074 

28,9 

3,4159 

4,285 

5,540 

30,6 
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1/ 1946-1955 - From "Personal Income by States Since 1929." 

A supplement to the Survey of Current Business - USDC, OBE. 
1959-1980 - From "Ohio Populations and Growth and Distribution, 
State of Ohio," Department of Industrial and Economic Develop¬ 
ment and Miami University - 1960. 

1985-2000 - By extrapolation. 

2/ Ohio Department of Highways. 

3/ Ohio State Parks Department. 

4/ From 1/ above. 

5/ From ORRRC Study Report No. 26. 

6/ Computed from Equation Solved in b. 

Table 2. Historical and Projected Growth of Population 
of 46-County Zone - Scioto River Basin, Ohio 

(1,000's) 1/ 

1940 1950 1960 1965 1970 1975 1980 1985 1990 1995 2000 

2,900 3,400 4,150 4,550 4,875 5,385 5,800 6,210 6,625 7,035 7,440 

1/ Basic data adjusted and "smoothed" from various sources, 
b. Computations for Projected Recreation Needs 
Equation ; For use of data in Table 1, V 

1.234 = a 1.234 + b 12.34X2 + b 13 . 24 X 3 + b 14 . 23 X 4 

Where : 

Xj, 1,234 = Estimated visits per capita 
X 2 = Per capita of personal income 
X- = Miles of motor vehicle travel per capita 
X^ = Weekly hours of leisure per person employed 

X, =-1.38524 + . 000453263 X 7 + . 000725788 X 3 - , 0379746 X 4 2/ 

1 ^ 

1/ "Applied General Statistics" by Croxton and Cowden, Second Edition 
published by Prentice-Hall. 


2/ Explained variation = 3»3928 
“■ Unexplained variation = 0,2086 

Standard error of estimate = 0,1179 
Coefficient of multiple determination = 0,9421 
Coefficient of multiple correlation = 0,9706 


Table 3. Projection of Needs 


CD 

Year 

(2) 

Computed 

Visits Per Capita 
State of Ohio 

(3) 

Actual 

Visits Per Capita 
Scioto Basin 

(4) 

Derived Visits 
Per Capita 
Scioto 

1960 

1,7144 

2,250 


1965 

1.8962 


2.484 

1970 

2,1060 


2,768 

1975 

2.3162 


3,035 

1980 

2.6338 


3,452 

1985 

2,8509 


3,736 

1990 

2,8892 


3,786 

2000 

3,4159 


4,477 


Table 4, 

Projection of Needs 



CD 

Year 

C2) 

Population 

C3) 

Computed 

Visits Per Capita 

C4) 

Estimated 
Demand in 
Annual Visits 
Cl,OOP’s) 

C5) 

Increments of 
Increase 
Annual Visits 
CDOOO's) 

1960 

4,150 

2,250 

9,340 


1965 

4,550 

2,450 

11,100 

D760 

1970 

4,875 

2,720 

13,300 

2,200 

1975 

5,385 

3,040 

16,400 

3,100 

1980 

5,800 

3,400 

19,700 

3,300 

1985 

6,210 

3,720 

23,100 

3,400 

1990 

6,625 

4,000 

26,500 

3,400 

1995 

7,035 

4,260 

30,000 

3,400 

2000 

7,440 

4,470 

33,300 

3,300 

1/ 

"Smoothed" 

graphically from Column 

4, Table 3, 
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Table 5. Projection of Needs 


(1) 

(2) 

(3) 


Increments of 


Increase of Demand 

Increments of 


Annual Visitation 

Increase in Daily 

Year 

(1,000's) 

Load Visitation 



y 

1960 


13,700 2/ 

1965 

1,760 

50,300 

1970 

2,200 

62,900 

1975 

3,100 

88,600 

1980 

3,300 

94,300 

1985 

3,400 

97,100 

1990 

3,400 

97,100 

1995 

3,400 

97,100 

2000 

3,300 

94,300 


1/ .02857 or DL = 80% x AV x 50% 

— 14 

2/ Needs for base year 1960 
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COASTAL EESOUECES DEVELOPMENT NEEDS 
by- 

George M. Watts 

Assistant Chief, Engineering Division 
Beach Erosion Board 
Washington, D. C. 


INTRODUCTION 


The progressive development of coastal areas has had significant 
effect on the treatment of beach erosion problems. In formulating 
plans for solving beach erosion problems and/or development of coastal 
areas, it is no-w essential that a multi-purpose regional concept be 
utilized. This concept has long been recognized but actual implemen¬ 
tation has been limited, due to a number of factors. Progressive 
modification of laws relating to responsibilities in this field of 
the Federal Government, and state and local governments, has provided 
greater latitude for implementation of this concept. 

The cases are gradmlly increasing in number whereby improvement 
and/or maintenance for navigation can be effectively combined with 
beach erosion control measures. It is becoming increasingly important 
that disposal of dredged material derived from new or maintenance 
work in harbor and entrance channel areas be coordinated with beach 
stabilization measures and general coas-tal development. In fact, 
the increased requirement for recreational use of the beach zone may 
constitute a major percentage of the total benefits in a combined 
beach erosion - navigation project. This trend has had definite 
effect on coastal inlet planning and development. 

Beach erosion control or shore stabilization is now essentially 
an inseparable featxire of works for protecting coastal areas against 
hurricane damages. The public and private benefits that may be 
realized from reclamation of submarginal coastal lands is another 
important factor in hxarricane protection, beach erosion control, 
or navigation improvement. The long range potential for development 
of coastal areas is much more clearly recognized now than it -was 
several years ago. It is apparent that to derive optimum use of 
the coastal zone, consideration must be given to comprehensive 
multi-purpose planning‘on a regional basis. The planning, where 
applicable, should be an essential feat-ure of the river basin planning. 

SHORE STABILIZATION WORKS AS RELATED TO MULTI-PURPOSE USE 


A coastal littoral compartment may be thought of as a reach of 
shore line which is not significantly affected by the littoral 
processes pre-vailing updrift or downdrift therefrom. These compart¬ 
ments may be extensive in length, such as are found along parts of 
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the Pacific Coast, or relatively short as found along parts of tlie 
Hew Coast. In developing comprehensive multi-purpose plans 

of improvement consideration should he given to the littoral coia- 
partment or compartments pertinent to the problem area. Geographic 
boundaries of political subdivisions at the coast line often define 
the limits of a study area, but the physiographic limits of the 
problem area must be considered in li^t of the regional aspect. 

Ph*ocedures normally utilized to develope physical data for use 
in a multi-purpose coastal study are veil established. Development 
and analysis of these data permit a complete historical evaluation 
of the problem area and evaluation of the "cause and effect relation¬ 
ship". These data are also used for guidance to predict futxire 
conditions at the problem site in the .event laprovement works are 
or are not constructed. Obviously, the critical part of the 
engineering study involves the selection of improvement works that 
will produce optimum results within the comprehensive plans for the 
entire region. This involves consideration of utilizing natural 
protective features of some imdeveloped ocean-front areas which 
woTold exclude future habitational type development in marginal 
regions paralleling the shoreline and would encourage retention 
of those areas as park or conservation areas under public control. 

The paragraphs that follow point out certain types of beach 
erosion control works along with limited discussion on how such 
works relate to multi-purpose use and/or comprehensive regional 
planning. 

Protective Beaches - A beach of sufficient width (landward to 
seaward measurement) has long been recognized as one of the most 
efficient measures for dissipating wave energy. The beach zone 
landward of the mean high water line serves to dissipate wave 
energy under normal and moderate storm wave attack. During 
severe storm conditions the still water level may rise (due to 
storm surge) above the beach. Then storm generated waves attack 
whatever is located landward of this zone. 

If dunes exist behind the beach, the storm waves erode the 
dunes and the eroded sand serves to nourish the beach zone, there¬ 
by flattening the beach slope. This in turn causes the larger 
storm waves to be dissipated in the beach zone or seaward thereof. 
After the storm waves subside, wind action tends to rebuild the 
dimes and dune system. It is apparent that if dunes are considered 
as works for protecting the upland property against wave attack 
associated with storms of hurricane intensity, a beach of adequate 
width and height must be maintained at all times in front of the 
dunes. ^ If an adequate or design beach is not maintained, the 
effectiveness of the dune in protecting upland property may not 
be realized. In some cases it is not feasible to maintain a 
dune line or dunes of adequate dimensions for protecting upland 
property under severe wave attack and a sloping faced wall is 
substituted for or supplements the dune. The sloping faced wall 
should have high wave energy absorbing characteristics, thus 
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minimizing the seaward reflection of energy when a wave impinges 
on it. The effectiveness of the wall in protecting upland 
development is very much dependent oh pre-storm condition of the 
beach in front of the wall. It is clear that a beach zone serves 
as an essential base or foundation for protective works designed 
to protect upland property during severe storm wave attack. 

In some areas there is a paucity of suitable sand within 
reasonable distances which can be used for periodically replen¬ 
ishing the beach zone. Causes for this condition are varied, 
but in general, this problem is becoming progressively more 
acute. Utilization of materials composing the bottom in off¬ 
shore zones to restore and nourish the beach zone is presently 
being studied. This approach has been utilized in a number 
of cases where the shore segment is fronted by bays, sounds, 
etc., however shore exposure to the open ocean present many 
additional problems which have not been solved for this type 
of beach fill operation. Proper planning and development of 
submarginal lands often provide not only desirable waterway 
systems and land enhancement but an economical source of sand 
supply for periodic beach nourishment. Under certain conditions 
an offshore breakwater (parallel to the shore) may be utilized 
to impound the littoral drift and the impounded drift mechanically 
transferred back upcoast to a feeder point. This is essentially 
a littoral drift re-circulating system; thus, the requirement 
for placing supplemental sand in the littoral stream to maintain 
specific beach dimensions is kept to a minimum. The sheltering 
effect of the offshore breakwater may also be utilized as an anchorage 
area for small craft. Since an offshore breakwater impounds essen¬ 
tially all the alongshore moving littoral drift, the problem of shore 
stabilization, downdrift of the breakwater must also be recognized. 
Where updrift shores are naturally stable, sand impounded by the 
breakwater may be transferred or bypassed to the downdrift shores. 

Beach Erosion Control at Inlets - The problem of shore stability 
at an inlet is primarily associated with the shore reach downdrift 
from the inlet, but shore stability within the inlet may also be 
included. The cause of the downdrift erosion is nearly almys 
related to one or several features of the inlet whereby littoral drift 
is taken out of the littoral stream and either stored at the inlet 
or transported to deep water offshore. The drift may be partially 
or fully impounded by the updrift entrance jetty, the entrance 
channel, or the outer and inner bars associated with the inlet. 

The extent of downdrift shore erosion will be related to the 
amount of littoral drift impounded at the inlet. Sasd matching 
this quantity and of suitable size and sorting characteristics must 
be placed on the downdrift shores to achieve stability for those 
shares. The advantages are numerous if an effective mechanical 
system is employed to transfer the littoral drift from the updrift 
side of the inlet complex to the downdrift shores. In general the 
sand transfer operation provides: substantial benefits to overall 
entrance channel stability thereby reducing maintenance and 





influencing comercial development within the harbor complexj xt also 
provides stability to downdrift shores and if appropriate protective 
vorS are provided the degree of upland flooding during severe sto^ 
conditions would be essentially comparable to the shores uplift o 
the inlet, thus influencing the full potential use and development 
of the downdrift shores; and the bypassing of sand in this ma^er 
is in keeping witii the principle of conservation of beach sand for 
an indefinite but lengthy period of time. In a high percentage of 
cases, the planning and development of inlet improvement works to 
achieve optimum utilization of the inlet complex is very much 
dependent on how effectively the problem of maintaining uninterrupted 
littoral transport is handled. In cases where improvement at coastal 
inlets benefit both the navigation and shore protection functions 
the cost thereof must be eq.uitably distributed between each function. 


Each inlet presents different problems and it is apparent sand 
transfer systems cannot be standardized. Fixed dredging plants located 
on or near the updrift Jetty to intercept the littoral drift and 
hydraulically pump the material across the inlet have definite 
limitations, khking the plant semi-fixed such as allowing the 
installation to move perpendicular to the shore line on a fixed track 
increases the capability of this system. Namely, if increases the 
reservoir capacity within reach of the plant's intake mechanism and 
lessens the possibility for the plant to become "land-locked" during 
periods when the drift rate may exceed the plant's pumping capacity. 

One of the more effective approaches is to employ an offshore break¬ 
water, located updrift of an entrance ciaannel (or updrift Jetty) 
which serves to impound the drift. Tne offshore breakwater serves to 
reduce wave action at the harbor entrance. It also serves to protect 
conventional floating plant from wave action during operations of 
transferring the impounded sand to the downdrift shores. Offshore 
foundation conditions, rates of alongshore drift, etc., would be 
typical factors for determining feasibility for utilization of this 
type of transfer system. Design of the updrift Jetty as a shore- 
connected breakwater to promote littoral drift deposition in a 
specific area on the inner or lee side of the structxire and transfer 
of the accumulated drift by floating plant is another system that 
has proven, effective. Excavation and haul by land-based plant 
from an impounded fillet on the updrift side of the Jetty is still 
another approach that has been applied effectively. 


BEACH EROSION CONTROL AS REIATED TO RIVER BASIN PLANNING 


The improvement and construction of multi-purpose works in 
the waterways of drainage basins tributary to a coast by their 
very nature, tend to enhance the general area and promote development 
and more effective use of the land in the basin. The combination 
of its overall development will reduce the quantity of sediments 
reaching the coast through upland river or stream discharge. This 
is particularly true of the sand-size class of sediments which 
serve to more effectively nourish the beach zone. The objective 
of full basin development is to achieve optimum economic use of 
all upland resources. The advantages from predicting effects to 
the coastal zone during the planning stage of basin development 
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are appareirt. If detrimental effects will prevail^ early corrective 
measures can be implemented at the coastal zone. Such early action 
will not only prevent the shore problem from reaching a critical 
condition but will be beneficial in the comprehensive planning ari<i 
development of the contigious coastal sector. Early corrective 
measures will obviously have substantial beneficial effect on the 
economy of the coastal area. 

Specific data^ even if available, are difficult to evaluate 
relative to the effect of upland basin development on the coastal 
zone. It is apparent that even a qualitative evaluation is of 
substantial value as this contributes towards the justification 
for taking appropriate action at the coastal zone. Detailed 
criteria and techniques for the planning and design of coastal 
works are progressively being improved; however, such guidance 
leading to ultimate structural design of coastal works for 
specific areas has little value if realistic evaluation is not 
made of the past, present, and futiire development of the coastal 
zone and the areas adjacent thereto. The economic justification 
for constructing certain stabilizing works along a shore are 
frequently based on an amortization time increment of 50 years and 
in some cases on a 100-year basis. Therefore, present and projected 
upland basin development may, and generally will, be a significant 
factor affecting project development and functional design of 
improvements for a coastal problem area. 
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GROSS AND NET DEMANDS ON SURFACE WATERS 

by 

Mr, George Mondrillo, North Atlantic Division, 
Basin Planning Branch 
and 

Mr. Albert Erickson, Baltimore District, 
Comprehensive Basin Studies Branch 


Introduction . The appraisal of needs is unquestionably an 
essential step in basin planning because it defines the locations, 
and magnitudes of specific problems with which the planner must 
cope. In the case of water supply and water quality control, the 
next step after appraisal of needs is the translation of those 
needs into terms which are meaningful for design of water resource 
development measures. In this paper we shall examine the procedures 
involved in the interaction of the gross needs picture with the 
basin environment to identify those needs which must be served 
from surface sources and to express the surface needs in terms of 
requirements for flow augmentation at specific places in the basin 
stream pattern and at specific times during the course of the 
planning period. The flow augmentation requirements are the "net 
demands on surface waters" and serve as a direct basis for design 
of storage development. To illustrate the process we will review 
briefly the gross needs appraisals in the Delaware River and the 
Potomac River comprehensive studies, we will consider the procedures 
used in each of these studies to reduce gross demands to net demands 
on surface waters, and we shall postulate some questions which 
hopefully will lead to establishment of guidelines for general 
application to other basins in our later work group discussion. 


Gross Needs and Concepts . In the Delaware Study, gross needs 
were projected to the year 2010 for each of eight subregions by 
relation of water use to the economic projections which had been 
made by Office of Business Economics (OBE). (See subregion map - 
page 279. ) The subregions consisted of groupings of one or more counties 
whose economic activity were considered to be homogeneous. By 
meticulously avoiding specific local needs and distribution problems, 
the subregion projections provided a general guide to the water needs 
of relatively large economically homogeneous areas. In the Potomac 
River Study, however, projections were made for some 39 key needs 
centers, which were identified generally by major population and 
industrial centers. This difference in the degree of detail provided 
in the gross water needs appraisal necessarily gave rise to procedural 
differences in the process of identifying net surface water demands. 

In general concept, however, the two procedures are essentially 
parallel in that the gross demand is reduced to a net demand by 
consideration of the same factors. 
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Coimnon Factors and Procedural Differences , Two factors 
common to both studies were: an appraisal of available dependable 
supplies both surface and ground; and an appraisal of re-use. These 
factors were handled somewhat differently in the two studies. In 
the Delaware Study the gross needs distinguished between demands 
by source specifying groundwater and surfacewater needs separately. 

(See Table P-S, page 283.) This permitted immediate elimination of 
the groundwater portion of the gross demand after confirmation of 
the availability of sufficient groundwater supplies to meet these 
demands. In the Potomac Study, on the other hand, the gross needs 
picture did not specify groundwater needs separately and the appraisal 
of the portion of the gross demand that could be met from the available 
groundwater supplies was introduced at a later stage in the analysis. 

Computation of Net Surface Demands . The process -of computation 
of the net surface water requirements in the Delaware, is illustrated 
on Table P-10 of the Delaware Report, Appendix P. (page 282) In this 
table net surface needs are developed separately for domestic and 
municipal use, self-supplied industrial use, and agricultural use 
by seven problem areas. The problem area needs configurations were 
derived from a rearrangement of the needs as projected for eight 
ecomonic subregions and for ten agricultural subbasins in order to 
provide a more direct correspondence of the needs areas and the basin 
stream pattern. (See Syllabus Map, page 280.) In general the reduction 
process takes account of consumptive losses within each problem area, 
allows for repetitive use within problem areas, and allows for 
availability for the 95 percent mean monthly low flow as the minimum 
available streamflow at each key needs reference point with appropriate 
adjustment for the regulatory effects of existing or proposed reservoirs. 

Re-use and Consumptive Loss . In the Delaware Study re-use was 
considered in two ways. Water requirements to be provided for each 
problem area were considered to be available for re-use by downstream 
problem areas after suitable adjustment for consumptive loss. Also, 
since each problem area represented a fairly large geographical area, 
consideration was given to re-use within the problem area itself. In 
the latter case re-use factors within problem areas were worked out 
in coordination with Public Health Service on the basis of studies 
of gross industrial surface water withdrawals within each area in 
relation to the available flow at the appropriate downstream reference 
point. In the Lehigh River Problem Area, for example, the 1955 
industrial withdrawals were found to be about double the available 
minimum flow at Bethlehem indicating a re-use of one. The re-use 
was projected to a magnitude of four by the year 2010. Internal 
re-use factors were not applied to domestic and municipal demands 
since the major municipally supplied population centers were located 
generally at the downstream end of each problem area. However, an 
allowance of 30 percent return from non-municipal domestic use was ' 
assumed since such use was distributed throughout the problem area. 
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The Introduction of consumptive loss served to reduce the total 
effective industrial use. In the Lehigh, the re-use factor of 
four at year 2010 implies the original use plus four repetitions 
of use or a total use of five. However, after compounding a 10 
percent loss with each use, taking into account that each use is 
less than the preceding use by the amount of the loss, the effective 
use, instead of 5 is found to be 4.3. Curves for equating effective 
use and re-use were developed for consumptive losses of 5 percent 
and 10 percent as shown on Plate 14 (page 284), Thus in the Lehigh 
problem area at year 2010, a flow of 300 cfs at Bethlehem could be 
regarded as sufficient to satisfy an industrial demand for 1290 cfs 
within the area. The unique value of this approach was that flow 
augmentation requirements indicated in this way inherently allowed 
for the consumptive losses to which they were subject in the 
problem area and could be translated directly to downstream areas 
as a contribution to the satisfaction of downstream needs. This 
proved to be an extremely valuable feature in subsequent project 
formulation because it permitted direct accumulation of flow 
augmentations at key flow reference points from any configuration 
of projects. 

Procedural Differences Delaware and Potomac . In the Potomac 
River Study, as mentioned earlier, the gross needs appraisal did 
not provide water demand information by ground and surface source 
categories as in the case of the Delaware and instead of limiting 
the scope of the needs appraisal to broad economically homogeneous 
areas, the water projections ventured to define as many as 39 key 
needs centers. In addition requirements for water quality manage¬ 
ment were an essential part of the Potomac Study as in contrast 
with the Delaware where none were recognized. The absence of 
flow requirements for water quality management in the Delaware 
Study was predicated on analyses by Public Health Service which 
took into account existing and projected levels of pollution loading 
and the implementation of programs for secondary waste treatment. 

The PHS studies concluded that the flow augmentations to be provided 
for water supply coupled with secondary treatment would be sufficient 
to maintain adequate water quality throughout the basin without the 
need for additional flow augmentation specifically for that purpose, 

(editor's NOTE: The foregoing paragraphs were presented by Mr. Mondrillo. 
The following paragraphs through page 276 were presented by Mr, Erickson.) 

Potomac River Basin Study . In the Potomac River Basin Study 
the U.S. Public Health Service was the major source of the water 
supply and water quality control needs data. The U.S. Department 
of Agriculture provided data on rural domestic, agricultural, and 
irrigation water requirements. 
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^alth Service Objectives . The objectives of the 
Public Health Service portion of this study was to identify all 
water use areas, project future water uses in these areas relate 
future waste effects to stream sanitation and re-use of waters 
discuss waste treatment and rates of streamflow required to meet 
established water quality objectives and to compute benefits that 
would accrue to major impoundments for low flow regulation. In 
order to fulfill these objectives, certain basic assumptions 
and considerations were made. These were determined as both reason¬ 
able and capable of attainment. First, it was considered that water 
tor human consumption would have the highest priority of all water 
uses . As the supply becomes more critical and conflicts in use 
increase, increasing importance is placed on water quality. Second 
it was assumed that within the 50-year study period, waste treatment 
facilities would provide up to 85 percent biochemical oxygen demand 
(BOD) reductions of all wastes generated. . An exception to this was 
the metropolitan area of Washington where 90 percent reduction was 
assumed. It was further assumed that such treatment should reach 
an efficiency of 80 percent and 85 percent by the midpoint of the 
planning period for the same respective portions of the basin. The 
projections of future water demands or needs were made in the two 
major categories of water supply and water quality control. 

^^tier Supply Needs . Water supply needs were further broken 
down into subgroups as follows: 


a. Municipal and sanitary district requirements. A municipal system 
was defined as that facility serving all urban and suburban popula¬ 
tions and commerical or small industrial users located within areas 

of reasonable distribution. A sanitary district water system was 
defined as that facility which would serve unincorporated small town 
populations, commerical or small industrial users outside of municipal 
limits, and rural non-farm populations located within areas of 
reasonable distribution from the facility. Needs for municipal and 
district uses were presented by areas within the basin as governed 
by centers of population and potential sources of water. 

b. Industrial water requirements were defined as water obtained 
from sources other than municipal or district supplies for use in 
product manufacture including in-plant processing, cooling and 
sanitation purposes. Projections of industrial requirements were 
furnished by economic subregions as in the Delaware Study and were 
broken ,down to needs for industrial needs centers which were established 
at areas of existing concentrated industrial development. 


c. Cooling water requirements for steam-electric power generation 
were furnished separately. The location of these needs centers were 
at the same place as existing or known potential plants. 
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d. Rural needs. The U.S. Department of Agriculture, as part 
of its study of the Potomac developed projections of rural water 
requirements. These estimates included areas and types of uses 
not covered by the Public Health Service, Rural domestic water 
needs were furnished for the use categories of farm, rural residential 
and small town (beyond limits of sanitary districts). Additional 
rural water needs were provided for livestock use, orchard spraying 
and irrigation. 

Water Quality Control . As a result of its study, the Public 
Health Service concluded that, "with present knowledge, the most 
practical method of maintaining stream quality after adequate 
treatment of wastes is by increased stream flow from stored water. 

No known conventional waste treatment method, by itself, exists 
which will provide stream conditions comparable to those obtained 
with conventional treatment supplemented by increased stream flow 
for control of dissolved oxygen, color and persistent waste 
substances," Consequently, gross water needs for quality control 
were provided in terms of total flow required at existing and potential 
points of concentrated discharge of treated waste effluent. 

Existing D ependable Supply . In addition to the projections of 
gross water needs, the determination of net water demands required 
an inventory of existing sources of supply including estimates of 
quantity, quality, distribution, type and dependabilities of these 
supplies, 

Groundwater. An inventory of groundwater resources was furnished 
by the U.S. Geological Survey, This study indicated those areas 
presently being served by groundwater, those areas in which a reason¬ 
ably dependable groundwater source was present and provided estimates 
of yields of existing and potential sources of groundwater. 


Surface Water. The water supply papers of the Geological 
Survey provided a source of basic data for determination of dependable 
stream flows. The minimum daily recorded flows on most of the basin's 
streams occurred in the drought of 1930, 1931 and 1932. A low-flow 
frequency analysis indicated that many of these minimum daily flows 
fell in the order of a 30-year recurrence interval. Based on this 
low-flow analysis, the Public Health Service in consultation with 
the Corps established the minimum flow regulation for water supply 
to be that which would meet net surface water requirements with the 
risk of a one to three day deficiency occurring at irregular intervals. 
Over a long period of time, these occurrences would average about 
once in 30 years, 

Design Minimum Flows . The assurance of required dependable 
flows for all times except for a one-week period on the average of 
once in ten years was established as the minimum acceptance risk 
for quality control purposes. Using these minimum design criteria. 
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together with the low-flow frequency analysis of the basin streams, 
niinimum dependable stream flows for both water supply and water 
quality control were established for all stream reaches and needs 
centers identified in the gross needs inventory. At this point, 
the established design minimum flows were modified for each down¬ 
stream needs center to account*for upstream consumptive losses 
resulting from irrigation use and losses through municipal, indus¬ 
trial, or sanitary district systems. Since irrigation demands were 
widely distributed throughout the basin and represented a relatively 
small percentage of the total basin requirements, they could be 
met with existing supplies. Therefore, these demands were subtracted 
from the design minimum flows. 

Determination of Net Demands . The determination of net water 
needs which must be met by water resources development was performed 
in three stages in the Potomac Study. 

a. The first stage consisted of eliminating from the total gross 
water needs appraisal those needs which could be met during the plan¬ 
ning period by existing sources of supply. 

b. The second stage of evaluation consisted essentially of 
determining the deficiency between gross needs and dependable supply. 
For this stage, each needs center was examined individually. The 
gross need may have included both a water supply and a quality 
control requirement or only one of the two types of needs. 

In the case of a center having only a water supply need, the net 
demand was calculated as the difference between the gross or total 
requirement and the available supply. This available supply may 
be either groundwater or surface water and in many instances was a 
combination of both. It was assumeid that available water would be 
of suitable raw water quality since this was the objective of the 
study. In any instance where the quality objective could not be 
achieved (determined in project formulation) a re-evaluation of the 
situation at such a needs center was necessary. For a needs center 
requiring only quality control, the required gross surface need 
was the quality control design minimum dependable flow previously 
established. The net demand in this case would be the deficiency 
between gross need and available supply. As previously indicated, 
quality control was considered a demand on surface supplies. 

Minimum Flow Design Criteria , The majority of needs centers 
had a requirement for both water supply and quality control and each 
of these needs had a different; design dependable flow. In this case 
with water supply having a greater priority, the net need for this 
purpose was determined first as the total water supply need less the 
water supply design dependable flow. The net quality control need 
was calculated as the difference between gross or total quality control 
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flow requirement and the water quality design dependable flow. 

However, since the water supply and quality control flows in a 
stream cannot be physically separated, the water supply design 
flow is mixed with the water quality design flow. Therefore, 
the dependable quality control minimum flow had to be reduced 
by the amount of the water supply dependable flow. After a few 
such determinations, it became evident that the total net demand 
for both purposes was simply the total gross demand reduced by the 
water quality control design dependable flow. In all cases, the 
net demands as calculated in this stage represent the needs which 
must be fulfilled by water resources development regardless of types . 

Critical Flows . The final state of analysis was required 
for all those needs centers for which a decision had been made 
during the period of project formulation that net needs would be 
met by surface water development. This stage consisted only of 
determining a critical flow requirement for each stream reach or 
system of tributaries such that by meeting this critical flow 
all net demands along that reach could be satisfied through re-use 
of the water as it flows downstream. 

(EDITOR’S NOTE: The remaining portion of this paper was presented 
by Mr, Mondrillo.) 

It has been our intent here to present the procedures used 
for translating gross demands as furnished in basin-wide water needs 
appraisals to specific requirements for net demands on surface waters , 
In the course of this presentation we have drawn upon the experience 
of the Delaware and Potomac River Studies to highlight the problems 
involved. We have seen that the two methods are similar in principle 
but that basic differences in the scope of the water needs appraisals 
give rise to procedural differences in arriving at the end result. 

In summing up let us consider some of the differences between the 
two studies that raise questions as to the propriety of their use 
in other studies. 

G^Q^^dwater . In the Delaware Study for example, groundwater 
projections were part of the gross needs appraisal. One may well 
ask whether a priori assignment of a specific portion of the gross 
needs to groundwater may violate the principles of project formula¬ 
tion by benefit maximization in that it may preclude the possible 
consideration of trade-offs between ground and surface water supplies 
as solutions to the problem in certain grey areas of overlap where 
either source may be economically competitive with the other. The 
Delaware^ method has merit, however, in that it clearly assigned to 
ground sources those needs which could not be expected to be served 
from surface sources. Moreover, concurrent studies showed that 
groundwater supplies at least in the northeastern United States are 
not competitive in cost with surface supplies. 
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Problem Area Definition . The distinction between the relatively 
broad economically homogeneous water problem areas of the Delaware 
Study and the relatively restricted needs centers of the Potomac 
Study deserves some consideration. In keeping to broad regional 
projections of water needs we respect the breadth of the economic 
projections on which these needs were based. In defining specific 
needs centers as in the Potomac, we facilitate the water budget 
bookkeeping which permits us to keep a close account of major 
withdrawals and returns in downstream succession. Should we prefer 
one to the other or is it possible to blend the two? 

Re"use. The handling of re-use in the Delaware and Potomac 
Studies was similar with respect to re-use of water from one problem 
area or needs centers to the next. In the Potomac the nature of 
the needs centers did not require definition of re-use within the 
area. In the Delaware, however, the relatively large sizes of the 
problem areas required that some estimate of internal re-use within 
the area be made. The concept of relating minimum flow at a key 
downstream reference point in the problem area to the gross water 
withdrawals within the area is somewhat akin to the concept of 
relating total flood damages throughout a stream reach to flood 
flows at a key index station in the reach. The establishment of 
internal re-use factors is of necessity subject to the judgment 
of the planner where details of the gross withdrawals are insufficient 
for a precise determination. Considering the sizes of some of the 
economic sub-regions in some of the larger basins such as the Ohio, 
the propriety of application of such re-use factors may be questionable. 

Base Flow Design Criteria for Water Supply . In setting the 
design criteria to be used as available minimum flow for water 
supply a decision has to be made about the degree of risk which 
the planner is willing to assume with regard to probability of 
failure to provide target levels of flow. In the Delaware Study, 
the design criterion was set at the 95 percent magnitude of flow 
taken from flow-duration curves of mean monthly flow. This implies 
a probable risk of failure of any single project to be able to meet 
its expected monthly output of water once in twenty years. On a 
system-wide basis the risk is one in 25 years. Not many will argue 
with the 95 percent risk level but many question the propriety of 
applying this to the mean monthly flow because of lack of assurance 
with respect to deficiencies of shorter duration than one month. 

In the Potomac on the other hand the water supply design base 
criterion was the 1-day 30-year flow which implied risk of failure 
to meet target flows for only l-days time in a 30-year period. Is 
the Delaware underdesigned and the Potomac overdesigned? 

Base Fl ow Design Criteria for Water Quality . The flow augmenta¬ 
tion problem in the Potomac Study was solved on a different design 
base for water quality than was adopted for water supply. Instead 
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of the 1-day 30-year flow as used for water supply, the 7-day 
10-year flow was adopted. This implied willingness to accept 
failure more often and for a longer period than for water supply, 
namely one week of deficient quality once in 10 years. This 
criterion, established in coordination with the Public Health 
Service appears reasonable but presents problems of application 
when used in conjunction with the different criterion established 
for water supply. Should the two criteria be different? 

Which Method? In consideration of differences in methodology 
in the Delaware and Potomac River Studies, indicated by the foregoing 
discussion, it would be fine it we had enough money and time to 
explore and compare a variety of different approaches so that 
relative orders of magnitude of differences in results could be 
assessed. It would also be fine if we had some rules to follow 
so that we would not be plagued by decisions concerning choice of 
methodology. It is fairly certain, however, that no single method 
can be said to be best for all basins and the adopted procedures 
in any individual study will depend largely on the nature of the 
area, its location, its relative availability of ground and surface 
waters, the nature of the water needs, the economic development, 
land use, and other related variables. Therefore, any standards 
which are developed as guidelines for pursuit of water demand 
studies must necessarily be sufficiently flexible to permit the 
exercise of judgment while assuring a reasonable degree of uniformity 
and comparability throughout the country. 
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SYLLABUS APPENDIX P 


UPPER DELAWARE 



1955 

1965 

1980 

2010 

(1) 

AO 

54 

74 

128 

<2) 

21 

33 

46 

85 

<3) 

0 

0 

0 

0 


MIDDLE DELAWARE 



1955 

1965 

1980 

2010 

(1) 

43 

58 

80 

156 

(2) 

24 

34 

49 

106 

(3) 

0 

0 

0 

0 


LEHIGH 



1955 

1965 

1980 

2010 

<1) 

430 

591 

861 

1805 

(2) 

206 

238 

290 

475 

(3) 

0 

31 

83 

270 


LEHIGH 


>UPPER> 
SCHUYLJ 


UPPER 

'Delaware 

V. 



N. Y, C.> 
SUPPLEMENT 


N. Y. C. 

\ METROPOLITAN 


TRENTON- J 
Cf PHILADELPHIA 


UPPER SCHUYLKILL 



1955 

1965 

1980 

2010 

(1) 

168 

238 

339 

652 

(2) 

121 

176 

226 

330 

C3) 

0 

0 

36 

140 


WILMINGTON 



1955 

1965 

1980 

2010 

(1) 

271 

1085 

1771 

3113 

(2) 

240 

993 

1636 

2910 

(3) 

0 

0 

25 

340 

SO. BASIN & COASTAL 


1955 

1965 

1980 

2010 

(1) 

86 

165 

257 

494 

(2) 

13 

20 

26 

42 

C3) 

0 

0 

0 

0 


>ti/^ 


cot/’ 



1 / 


1955 

\ 1 


(1) 

1848 

\ ‘ 


(2) 

1821 



(3) 

0 


Approx. Scalo 

1 : 2 , 000 , 000 


TRENTON-PHILADELPHIA 
1955 1965 1980 2010 


3X8 1356 


PROBLEM AREA BOUNDARIES 
DELAWARE RIVER BASIN BOUNDARY 


(1) CROSS WATER NEEDS 

(2) NET SURFACE NEEDS. 

(3) REQUIRED FLOW AUGMENTATION 

All Quantities in million gallons per day. 
GROSS AND NET WATER NEEDS 
IN PROBLEM AREAS OF THE 
DELAWARE RIVER BASIN 
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PLATE NO. 2 













TABLE P-10. COMPUTATION OF NET SURFACE WATER REQUIREMENTS IN PROBLEM AREAS 


(All water quantities im million gallons per day) 



UPPER DELAWARE 

MIDDLE DELAWARE 

LEHIGH 

UPPER SCHUYLKILL 

TRENTON-PHILADELPHIA 

WILMINGTON 

SOUTHERN BASIN & COASTAL 


1955 

1965 

1980 

2010 

1955 

1965 

1980 

2010 

1955 . 

1965 

1980 

2010 

1955 

1965 

1980 

2010 

1955 

1965 

1980 

2010 

1955 

1965 

1980 

2010 

1955 

1965 

1980 

2010 

1/ 

DOMESTIC AND MUNICIPAL- 





























(1) 

Gross Surface 

13,9 

20.0 

27.6 

49.0 

4.5 

6.0 

8.3 

15.4 

34.9 

44.6 

62.8 

115.8 

41.1 

55.5 

76.9 

139.3 

475.0 

597.6 

830.6 

1,471.7 

33.3 

50.2 

75.0 

157.2 

6.4 

8.7 

12.5 

16.1 

(2) 

Gross Ground 

4.0 

4.4 

5.9 

10.0 

3.9 

4.9 

6.5 

10.7 

17.0 

20.6 

•27.4 

45.6 

9.1 

10.9 

14.5 

24.2 

72.8 

85.8 

109.6 

157.0 

7.2 

10.8 

15.5 

30.4 

24.3 

36.7 

63.7 

136.0 

(3) 

other 

8.2 

9.1 

12.1 

20.4 

4.1 

4.9 

6.7 

11.0 

9.0 

11.1 

14.8 

24.6 

8.1 

10.0 

13.3 

22.0 

39.0 

46.2 

59.4 

86,5 

4.6 

6.7 

10.0 

19.4 

14,4 

21.8 

37.8 

80.9 

(4) 

Return from ”other" 

2.5 

2.7 

3.6, 

6.1 

1.2 

1.5 

2.0 

3.3 

2.7 

3.3 

4.4 

7.4 

2.4 

3.0 

4.0 

6.6 

11.7 

13.8 

17.8 

25.9 

1.4 

2.0 

3.0 

5.8 

4.3 

6.5 

11.3 

24.2 

(5) 

Net surface need (1) - (4) 

11.4 

17.3 

24.0 

42.9 

3.3 

4.5 

6.3 

12.1 

32.2 

41.3 

58.4 

108.4 

38.7 

52.5 

72.9 

132.7 

463.3 

583.8 

812.8 

1,445,8 

31.9 

48.2 

72.0 

151.4 

2.1 

2.2 

1.2 

0 

SELF 

1/ 

SUPPLIED INDUSTRIAL- 





























(6) 

Gross Surface 

8.0 

12.3 

18.3 

38.3 

21.0 

29.1 

43.1 

94.2 

347.0 

485.4 

719.8 ■ 

1,566.0 

82.0 

123.3 

183.9 

385.6 

1,156.7 

1,541.7 

2,224.9 

4,623.3 

206.0 

933.0 

1,549.0 

2,744.0 

6.0 

10.0 

15.0 

32.0 

(7) 

Gross Ground 

1.0 

1.4 

1.8 

3.0 

10.0 

12.8 

16.2 

24.5 

20.0 

25.6 

32.4 

49.4 

28.0 

39.1 

50.5 

81.1 

94.3 

118.3 

155.1 

257.7 

16.0 

67.0 

101.0 

141.0 

27.0 

42.0 

72.0 

173.0 

(8) 

Consumptive loss, L, 7o 

5.0 

5.0 

5.0 

5.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10,0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

5.0 

5.0 

5.0 

5.0 

(9). 

Re-use 2/ 

0 

0 

0 

0 

0 

0 

0 

0 

1.05 

1.63 

2.44 

4.06 

0 

0 

0.20 

1.00 

0 

0.50 

1.00 

3.60 

0 

0 

0 

0 

0 

0 

0 

0 

(10) 

Effective use — 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

2.00 

2.50 

3.15 

4.30 

1.00 

1.00 

1.20 

1.95 

1.00 

1.49 

1.95 

4.00 

1.00 

1,00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

(11) 

Net surface need (6) / (10) 

8.0 

12.3 

18.3 

38.3 

21.0 

29.1 

43.1 

94.2 

173.5 

194.0 

228.5 

364.2 

82.0 

123.3 

153.3 

197.7 

1,156.7 

1,034.7 

1,141.0 

1,155.3 

206.0 

933.0 

1,549.0 

2,744.0 

6.0 

10.0 

15.0 

32.0 

AGRICULTURAll'^ 





























(12) 

Net-/ 

1.4 

3.3 

3.9 

4.0 

Incl 

. in Trenton-Phila. 

— 

0.5 

2.4 

2.8 

2.9 

Incl 

.. in Trenton-Phila. 

4.8 

19.3 

24.4 

24.4 

1.6 

12.1 

14.6 

14.6 

5.0 

8,0 

9.4 

10.0 

NET SURFACE NEEDS ALL USES 





























(13) 

(5)+(11) + (12) 

20.8 

32.9 

46.2 

85.2 

24.3 

33.6 

49.4 

106.3 

206.2 

237.7 

289.8 

475.5 

120.7 

175.8 

226.2 

330.4 

1,624.8 

1,637.8 

1,978.2 

2,626.0 

239,5 

993.3 

1,635.6 

2,910.0 

13.1 

20.2 

25.6 

42.0 

(14) 

Upstream surface loss-t' 

















196.3 

279.7 

399.4 

789.7 









(15) 

Net adj. for upstream loss 

20.8 

32.9 

46.2 

85.2 

24.3 

33.6 

49.4 

106.3 

206.2 

237.7 

289.8 

475.5 

120.7 

175.8 

226.2 

330.4 

1,821.1 

1,917.5 

2,377.6 

3,415.7 

239.5 

993.3 

1,635.6 

2,910.0 

13,1 

20.2 

25.6 

42,0 

AUGMENTATION REQUIREMENTS^/ 





























(16) 

Minimum surface flow— 

•k 

■* 

* 

k 

* 

* 

k 

k 

206.5 

206.5 

206.5 

206.5 

190.0 

190.0 

190.0 

190.0 

1,915.0 

2,060.0 

2,060.0 

2,060.0 

100.0 

100.0 

100.0 

100.0 

* 

* 

* 

* 

(17) 

Augmentation req .(15)-(16) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

31.2 

83.3 

269.0 

0 

0 

36.2 

140.4 

0 

0 

317.6 

1,355.7 

139.5 

893.3 

1,535.6 

2,810.0 

0 

0 

0 

0 


1/ Gross water needs from Table *P-8 

2/ Re-use is the number of repetitions of use after the first use. Relation of effective use to re-use is given on Plate 11, 

3/ Net surface needs equal gross surface needs for agricultural use. 

4/ Applicable to Trenton-Philadelphia area only. Represents consumptive loss from all domestic-municipal, industrial, and agricultural surface uses. See para 54. 

5/ Refer to Plates 15, 16, 17, and! 18 for graphical representation of gross and net surface water needs, surface flow augmentation requirements and indication of storage potentials in critical problem areas. 

6/ Minimum surface flows are taken from daily flow-duration curves at 957o. Minimum flow in Trenton-Philadelphia area adjusted for operation of NYBWS reservoirs in accordance with Supreme Court Decree of 1954* ■s*«Minimum flow exceeds demand. 
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TABU r-8 

StMIAKT or 0BD88 WATBIt DEMAIID8 111 PKOBUK ABBAS 
(All <iu«iicltlfti In ■llllon gallon* par day) 


rgOBUM Am AMD CAXKOOW _1955 



SURFACE 

CROUMD 

TOTAL 

UPPER DRLAMARE 

Dosiestic and snmicipal 

14 

12 

26 

Self-supplied Industrial 

6 

1 

9 

Irrlgetion, livdstock, and rural 

2 

3 

5 

Total 

24 

16 

40 

KIDDLE l»LAHARE-^ 

Domstic and municipal 

4 

8 

12 

Self-supplied industrial 

21 

10 

31 

Total 

25 

18 

43 

LEHIGH 

Domestic and sMaicipal 

35 

26 

61 

Self-supplied industrial 

347 

20 

367 

Irrigation, livastock, and rural 

1 

1 

2 

Total 

383 

47 

430 

UPPER SCHUYLKILLi^ 

Domestic and municipal 

41 

17 

58 

Self-supplied industrial 

62 

28 

110 

Total 

123 

45 

168 

TREKTOM-PHILADELPHIA 

Domestic and municipal 

475 

112 

587 

Self-supplied industrial 

1,157 

94 

1,251 

Irrigation, livestock, and rural 

5 

5 

10 

Total 

1.637 

211 

1,848 

WILMINCTON 

Doom Stic and municipal 

33 

12 

45 

Self-supplied industrial 

206 

16 

222 

Irrigation, livestock, and rural 

2 

2 

4 

Total 

241 

30 

271 

SOUTRERM BASIN AMD COASTAL 

Domestic and mnicipal 

6 

39 

45 

Self-supplied industrial 

6 

27 

33 

Irrigation, livestock, and rural~' 

5 

3 

6 

Total 

17 

69 

86 


1965 

1980 

2010 

SURFACE OROURD 

TOTAL SURFACE CROUMD 

TOTAL SURFACE GROUND 


20 

14 

34 

28 

18 

46 

49 

30 

12 

1 

13 

18 

2 

20 

38 

3 

3 

4 

7 

4 

4 

8 

4 

4 

35 

19 

54 

50 

24 

74 

91 

37 


6 

10 

16 

8 

13 

21 

15 

22 

29 

13 

42 

43 

16 

59 

95 

24 

35 

23 

58 

51 

29 

80 

110 

46 


45 

31 

76 

63 

42 

105 

116 

70 

485 

26 

511 

720 

32 

752 

1,566 

49 

3 

!• 

4 

3 

1 

4 

3 

1 

533 

58 

591 

786 

75 

861 

1,685 

120 


55 

21 

76 

77 

28 

105 

139 

46 

123 

39 

162 

184 

50 

234 

386 

81 

178 

60 

238 

261 

78 

339 

525 

127 


598 

132 

730 

831 

169 

i,opo 

1,472 

243 

1,542 

118 

1,660 

2,225 

155 

2,380 

4,623 

258 

19 

11 

30 

24 

14 

38 

24 

14 

2,159 

261 

2,420 

3,080 

338 

3,418 

6,119 

515 


50 

18 

68 

75 

25 

100 

157 

50 

933 

67 

1,000 

1,550 

100 

1,650 

2,744 

141 

12 

5 

17 

15 

6 

21 

15 

6 

995 

90 

1,085 

1,640 

131 

1,771 

2,916 

197 


9 

58 

67 

13 

101 

114 

16 

217 

10 

42 

52 

15 

72 

87 

32 

173 

B 

38 

46 

10 

46 

56 

10 

46 

27 

138 

165 

38 

219 

257 

58 

436 


DELAUAXE BIVKR BASIS 


Dcnaastic and municipal 

608 

226 

834 

783 

284 

1,067 

1,095 

396 

1,491 

1,964 

678 

Self-supplied induatriel 
Irrigation, livastock 

Total 

1,827 

15 

196 

15 

2,023 

29 

3,134 

45 

306 

59 

3,440 

104 

4,775 

56 

427 

71 

5,182 

127 

9,484 

56 

729 

71 

2,450 

436 

2,886 

3,962 

649 

4,611 

5,906 

894 

6,800 

11,504 

1,478 


MIC MTIOPOLITAII AMD SUPPLBMBMT 3/ 

l>o«teatlc and auolclpal 
SalC-iupplUd Induitrlal 
Total 

DEUKAKE RIVBR SBRVia ABBA 

X>o*Miatlc and aunLlclpal 
Salf-auppllad Industrial 
irrigation, livastock, and rural y 
Cooling watar for thermal pomer ?/ 
Total 


1,701 

263 

1,964 

2,129 

329 

2,458 

2,801 

400 

3,201 

4,888 

605 

- 


2,910 



4,010 

- 

- 

5,570 

- 




4,874 


‘ 

6,468 



8,771 



2,309 

489 

2,798 

2,912 

613 

3,525 

3,896 

796 

4.692 

6,852 

1,283 

■■ 


4,933 

- 

- 

7,450 

- 

- 

10,750 

- 

- 

15 

14 

29 

45 

59 

104 

56 

71 

127 

56 

71 

3,406 

- 

3,406 

6,115 

- 

6,115 

12,442 

- 

12,442 

37.779 

- 

- 

- 

11,166 

- 

- 

17,194 

- 

- 

28,013 

- 

- 


¥ Irrigation, livastock, and other rural watar use for Middle Delaware and Upper Schuylkill included in Trentoo-PlSlladelphla problca area. 

Irrigation, livestock, and other rural Mter uae for Southern Basin only, exclusive of Coastal Area. 

3/ Dosiestlc and smuicipal water us* for MYC & SUPPLBMBIIT (subregions A A B) includes rural residential use in subregion B only and excludes 
self>supplied industrial water use in both A A B. 

4/ Projections of irrigation, livestock and rural use not available for area* outside basin. 

Generation estimated for service area only. 


P-24a 


TOTAL 


79 

41 

8 

128 


37 

119 

156 


186 

1,615 

4 

1,805 


185 

467 

652 


1,715 

4,881 

38 

6,634 


207 

2,885 

21 

3,113 


233 

205 

56 

494 


2,842 

10,213 

127 

12,982 


5,493 

11,170 

16,663 


8,135 

21,383 

127 

37,779 

67,424 
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PLATE 14 





TABLE 18 

WATER SUPPLY REQUIREMENTS (Excluding Irrigation) 

(million gallons per day) 

_ Type of Use 

Rural^ 

Sub-basins Municipal Indust rial Cooling Agrl. Total 

1960_ 


North Branch 

14 

24 


128 

1 

167 

South Branch 

1 

- 


- 

3 

4 

Gonococheague Creek 

5 

3 


3 

4 

15 

Antietam Creek 

3 

1 


32 

— 

36 

Opequon Creek 

4 

3 


2 

2 

11 

South Fork Shenandoah 

15 

10 


19 

6 

50 

North Fork Shenandoah 

7 

1 


2 

- 

10 

Main Stem Shenandoah 

2 

4 


65 

- 

71 

Goose Creek 

1 

- 


- 


1 

Monocacy River 

6 

- 


- 

7 

13 

Main Stem Potomac 

374 

1 


514 

15 

904 

Potomac below Washington 


- 



9 

9 

TOTALS 

432 

47 


,765 

47 

1291 

Available 

from natural supplies 

and river 

re-use 

-1259 





Net requirement 

32 




1985 



North Branch 

27 

46 


364 

2 

439 

South Branch 

2 

1 


- 

6 

9 

Gonococheague Creek 

14 

7 


10 

11 

42 

Antietam Creek 

8 

1 


59 

- 

68 

Opequon Creek 

8 

6 


3 

5 

22 

South Fork Shenandoah 

34 

23 


40 

18 

115 

North Fork Shenandoah 

18 

2 


6 


26 

Main Stem Shenandoah 

4 

8 


186 

- 

198 

Goose Creek 

4 



- 

- 

4 

Monocacy River 

14 

- 



19 

33 

Main Stem Potomac 

756 

3 


854 

71 

1684 

Potomac below Washington 

- 



- 

37 

37 

TOTALS 

889 

97 


1522 

169 

2677 

Available 

from natural 

supplies 

and river 

re-use 

-1894 





Net requirement 

783 




2010 



North Branch 

52 

68 


601 

4 

725 

South Branch 

6 

1 



10 

17 

Gonococheague 

27 

12 


17 

22 

78 

Antietam Creek 

17 

2 


89 


108 

Opequon Creek 

16 

9 


5 

9 

39 

South Fork Shenandoah 

69 

35 


62 

33 

199 

North Fork Shenandoah 

41 

4 


10 


55 

Main Stem Shenandoah 

8 

13 


306 

* 

327 

Goose Creek 

9 

- 


- 


9 

Monocacy River 

31 

- 


- 

33 

64 

Main Stem Potomac 

1289 

4 


•1194 

112 

2599 

Potomac below Washington 

- 

- 


- 

56 

56 

TOTALS 

1565 

148 


2284 

279 

4276 

Available 

from natural 

supplies 

and river 

re-use 

-1895 





Net requirement 

2381 
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CLASS C STREAM QUALITY CRITERIA 
(INTERSTATE COMMISSION ON POTOMAC RIVER BASIN) 

Parameter Minimum limits 

Coliform Bacteria 

MPN^' per 100 milliliters Monthly average 500-5000 

Color, parts per million Amount of color and turbidity 

(ppm), and Turbidity, ppm allowed which can be removed 

by standard equipment and 
practices. 


pH 6.0 - 8.5 

2 / 

5-day, BOD,— ppm 

Monthly average 2.0 

Maximum observed 4.0 

3 / 

D.O.,— ppm 

Monthly average 6.5 

Minimum observed 5.0 


Other conditions No toxic substances, oils, tars, 

or free acid at any time. No 
floating solids or debris, ex¬ 
cept from natural sources. No 
taste or odor producing sub¬ 
stances. No sludge deposits. 

1 / 

Most probable number 
jy Biochemical oxygen demand 
— Dissolved oxygen 
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FIGURE 52 
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GRAPHICAL EXPLANATION OF THE METHOD USED TO DETERMINE 
FLOW REQUIREMENTS FOR POLLUTION ABATEMENT PURPOSES 









POTOMAC DRAINAGE AREA 
SUB-BASIN STUDY REGIONS 
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FIGURE 73 


CHESAPEAKE BAY 








NAVIGATION NEEDS 


by 

Eric E. Bottoms, Civil Engineer, 

Board of Engineers for Rivers and Harbors, Washington, D. C. 


In planning river basin development certain conditions exist 
which together with criteria and primary data form the basis of the 
problems to be solved. A solution to the problems is sought by trial 
and error through a series of approximations. This paper dwells, 
generally, on the capacity determinations of present and future water¬ 
ways. Ultimate congestion is demonstrated to be one of the prime 
factors in determining the limiting, the practical capacity of a 
waterway, an item of considerable importance in the planning for a 
new navigation project. The location of locks and dams of a naviga¬ 
tion system may be tentatively adopted on the basis of desired depth; 
however, the size of the locks must be suitable to pass the barges 
and the towboats needed to carry the prospective commerce without 
undue delay. The estimated cost of barge transportation used in the 
project formulation report will greatly increase in the future years 
if, because of built-in congestive features, the prospective commerce 
of the future years cannot move without being subjected to costly 
slow-downs in the passage of the towboats and barges through the locks. 
This feature must be considered in determining the navigation needs for 
water in a basin development plan. 

Basically, the provision of a navigable channel alone does not 
assure the establishment of traffic. There must be commodities to be 
shipped; there must be adequate water teminals; there must be inter¬ 
change of traffic between the waterway and land transport media; and 
there must be suitable waterway carriers.^ These conditions, history 
records, were met by an Armenian petroleum merchant about 500 B.C. 

He was looking for new markets, and he had resolved to take a capital • 
risk, if necessary. He loaded a raft with stretched-hide containers 
of asphalt and bitumen, plus half a dozen asses, and floated hundreds 
of miles down the Euphrates to the port of Babylon. His venture paid 
off. He sold his wares at a profit, and he and his crew rode home on 
the backs of their animal passengers. Thus, the first step in the 
water transportation of petroleum products was taken.^ 

Water transportation is our oldest known form of transportation 
and has served our nation since its founding. In our early history, 
we paddled the streams in canoes and dugouts. We poled our freight 


Note: Reference numbers refer to appended list on pages 308-310. 
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on rafts and moved along canals in horse-drawn barges. When the 
East coast became too small to hold us, we followed the natural 
water gaps through the mountains to the west, more often afloat 
than afoot. Lewis and Clark, two engineer officers, pushed along 
the waterways to explore the Great Northwest.^ 

History records the first improvement work for navigation on 
the Mississippi River circa 1699, when Bienville, the French ex¬ 
plorer, removed a drift wrack to secure upstream passage of his 
boat. The next improvement of the Mississippi River basin was that 
of the French government in 1726 when, in order to deepen the mouth 
of the Mississippi, an iron harrow was dragged across the sea bar to 
loosen silt deposits which were then carried to deeper water by the 
currents. At that time, the controlling depth across the sea bar 
was some six to eight feet. Later the Spanish government did a small 
amount of work opening the entrances to Bayou Manchac and Bayou La¬ 
fourche from the Mississippi River,3 

Above New Orleans, Louisiana, no improvement work was performed 
in the 18th Century. In 1705, the first recorded cargo (15,000 bear 
and deer hides) was floated and hand-paddled down the Wabash, Ohio, 
and Mississippi Rivers, thence in Bayou Manchac and coastal waters 
to Biloxi, Mississippi, to be shipped to France. The first steam 
boat arrived in 1811. In this period, keel-boat, flat-boat, and 
rafted navigation on the Mississippi was fraught with many hazards, 
both in the water and on the land..^ By and large, navigation was 
then one-way down the big river to New Orleans, with the boatmen or 
raftsmen emulating the Armenian merchant of 500 B.C., returning over¬ 
land. 


Navigation improvements were the first water resource develop¬ 
ments in the Mississippi River Basin. The growth of that basin has 
been dependent, to a very large extent, upon the navigation improve¬ 
ments provided by the Federal Government. Perhaps the developments 
in the early years were not too well coordinated; for instance, levees 
were higher on one side than on the other; however, there was a con¬ 
tinuation of sound waterway and flood control improvements. 

The depth available for navigation in the Ohio River in its 
original condition over the worst shoals at extreme low water varied 
from a minimum of 1 foot between Pittsburgh and Cincinnati (470 
miles), to 2 feet between Cincinnati and the mouth of the river, 511 
miles. When the depth over the worst shoal was 3 feet or more, the 
river was considered navigable throughout its entire length for 
steamboats and other craft, except as its use was affected by floods 
or ice , 
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Gen, Robert E. Lee, as an early assignment, was given the duty 
to train the Mississippi River to keep it at the front door of St. 

Louis, Missouri. River regulation became an accepted method to 
provide navigable depths for medium-draft boats on rivers of moderate 
slope, good low-water discharge, and moderate high-water discharge, 
as on the Mississippi River from St. Paul to the mouth of the Mis¬ 
souri. When greater depths were required, it was canalized. The 
Ohio River, on account of its low-water discharge, could not b^ easily 
regularized for even light-draft boats; it has been canalized. The 
art of river regulation in the United States reached its zenith on 
the Lower Missouri River, in Southwest Pass of the Mississippi River 
delta, and at the mouth of the Columbia River. 

The above introductory remarks are given because of the importance 
of transportation in development. Our country has passed so recently 
from the early stages of transport to the relatively high standards 
of mobility it enjoys today. It was little more than a century ago 
that the railways finally provided a land transport system to take 
the place of animal and carts, and it is well within the memory of 
many of us when the first major efforts were begun to get America 
out of the mud.^ 

Now, and in the future, waterway development will and must pro¬ 
ceed as a part of comprehensive and coordinated plans for river basins 
and water resources. Improvement of rivers and waterways of multiple 
purposes, including control of destructive floodwaters, development 
of hydroelectric power, irrigation, recreation, water-quality control, 
and other uses, as well as navigation, has become of the utmost im¬ 
portance. The position of inland waterways and modern barge lines 
as efficient and economical movers of bulk cargoes has been amply 
demonstrated. Further recognition and use of this transportation 
medium will influence the location of future industry and urban de¬ 
velopment. In some basin-wide plans, it will be found necessary to 
deepen existing waterways, to replace locks, as they grow obsolete, 
by structures able to handle the commerce of the day, and to extend 
waterways in the less developed areas. For instance, the physical 
deterioration of many of the existing locks and dams on the Ohio River 
has caused the formulation of a plan for replacement requiring a con¬ 
struction program extending over a period of years. The possibilities 
of providing a more efficient waterway, to handle the increasing volumes 
of traffic which could not be handled by mere reconstruction of the 
existing structures, have led to the adoption of a replacement system 
composed of larger and fewer structures.^ 
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The primary purpose of providing new waterways, including ex¬ 
tensions thereof, and the modification of existing waterways is to 
provide facilities from which transportation service to the public 
can be made available at less cost than presently available. 

Present-day navigation projects include the construction or 
modification of waterways and canals, channels, and harbors. Basin 
planners are generally interested in inland waterway improvements 
which are accomplished by canalization, open-river regulation, 
clearing and snagging, and the dredging of both natural waterways 
and canals. They are particularly interested in the canalization 
of natural waterways, rivers, by the construction of locks and dams 
in order to create adequate widths and depths for navigation. Modi¬ 
fications of canalization projects may include the substitution of 
a modern lock and dam for one or more obsolete locks and dams. Open- 
river regulation is accomplished by channel training, construction 
and stabilization by reservoir regulation of flows to create and 
maintain navigable depths. Clearing and snagging improvements consist 
primarily of removing overhanging trees, stumps, logs, boulders, and 
other obstructions and hazards to shallow-draft navigation in a natural 
channel. 

The major objective of evaluating navigation benefits is to 
obtain an average annual benefit figure which can be used for com¬ 
parison with the average annual carrying charges of the project. A 
second objective is to measure the annual benefits from existing 
navigation facilities. Uniformity of the techniques involved is 
essential to insure that all projects are analyzed on a common basis. 
The evaluation of navigation benefits varies with the type and pur¬ 
pose of the improvement and the nature and use of the facilities pro¬ 
vided . 

In computing transportation savings, it is necessary to compute 
the costs for each movement of prospective traffic from point of ori¬ 
gin to destination via the proposed waterway route and compare it 
with the transportation costs via the least costly available alterna¬ 
tive route. The savings so computed are usually expressed in dollars 
or cents per net ton and applied to the average annual prospective 
commerce. When a proposed waterway improvement will develop new water¬ 
way movements which will move on existing or connecting waterways, 
the estimated transportation savings for the complete movement are 
credited to the new waterway, no part of this saving is assigned to 
the connecting waterway. When a proposed improvement will result in 
the extension of an existing waterway, only those transportation 
savings resulting from the extension of the movement are included as 
benefits. In certain instances, however, the extension of a waterway 
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if 

will attract new traffic to the waterway, then the estimated trans¬ 
portation savings are computed as the difference between the trans¬ 
portation costs via the extension and the least costly alternative 
route. 

i 

Forecasting the prospective tonnage for a new waterway or the 
improvement of an existing one involves judgments as to the nature 
of future forces which will act upon the decisions relative to the 
routing of traffic among the types of carriers, alternate routes, 
completion between sources, the cost of carriage, possibility of 
\ substitution of alternative materials, and many other considerations. 

In addition there are basic considerations of the general level of 
economic activity of the region the route serves and the necessity 
for an evaluation of the factors affecting the levels and character 
of economic activity in those regions. The task of preparing such 
forecasts is complex, and the results will be bound to have a large 
^ margin of error. Simple projection of past trends is inadequate, 

even though past trends may provide a base line upon which the judg¬ 
ments of future changes in the relative importance of existing forces 
may be made. Projection is of little or no value in considering the 
possible impacts of forces which have not existed in the past but 
which may enter the picture in the future. The magnitude of the 
^ effects of such changes upon the waterway traffic cannot be estimated 

by any statistical techniques, and they are principally arrived at 
by admittedly crude judgments.^ 

Professor Hartley, University of Indiana, in commenting upon the 
Tennessee-Tombigbee Restudy Report had this to say about forecasting: 

"Prognostication in an uncontrolled environment is 
always uncertain and economic prediction is no exception. 
Nevertheless, it must be done if private and public invest¬ 
ment decisions for new transportation facilities are to be 
made on a rational basis, whether the forecaster is asked 
^ to look 20, 30, or 50 years’into the future. Economics is 

i sometimes called the dismal science and not the least of the 

reasons is the fact that economic forecasting cannot be ex¬ 
act; therefore, many economic forecasters, being aware of the 
pitfalls in predicting, have decided it is better to under¬ 
estimate growth rates than to overstate them. If this leads 
to repeated failures to make capital investments that actual- 
I ly will produce substantial returns, then the nation or the 

private investors lose as they lose if capital is sunk in 
unprofitable ventures."^ 

Along with forecasting, evaluating factors affecting the level 
I and character of economic activity, projection of historical trends, 

I and other duties, it seems to me that basin planners should give 

considerable attention to the determination of the practical capacity 
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of the waterway improvements they propose. They should recognize that 
the slowdown and decreased efficiency in waterway movements, as the 
traffic exceeds the practical capacity and approaches the project's 
theoretical, physical capacity, results in increased carrier costs. This 
congestion has the effect of driving the high-grade commodities off the 
waterway; that is, the traffic on which the savings to the shipper are 
the greatest will leave the waterway when the time in transit becomes too 
long and the carrier costs, and interest on investment in the commodities, 
hence charges to the shipper, via the waterway begin to approach or equal 
the next lowest cost alternative carrier. 

Traffic is seldom heavy enough on open waterways, like the Mississippi 
River for instance, to impose serious route-capacity restrictions. How¬ 
ever, narrow channels, locks, and harbor entrance may impose rather severe 
restrictions. On any waterway, traffic is restricted to that which can 
move through the limiting section in a given time according to the prin¬ 
ciples just set forth. In open channels, a headway limited by the stop¬ 
ping distance must be observed. In passing through locks, a headway 
equal to the time it takes to lock through a vessel or a tow is automati¬ 
cally imposed. The time may vary from 20 minutes to an hour or more, 
depending on the size and flow capacity of the lock and on the number of 
units in the tow. 

The size of navigation locks can have a major effect on the economic 
success of any waterway. A basin planner, if he adheres to the bare 
minimum in all instances, may tend to provide for only minimum lock size 
based on the physical capacity of the lock to pass the annual traffic. 

Such a plan will never result in the realization of the predicted tonnage, 
as the traffic will not blossom on a minimal plan with such built-in 
restrictions. That is, the locks can be so small that the prospective 
waterway traffic as estimated by the planner will not develop because of 
excessive delays, or so large that the costs, both fixed and operational, 
will make the project uneconomical. Since a lock has a useful life ranging 
up to 80 to 90 years or more, and since it is expensive to alter after it 
has been constructed (for instance, consider the expensive lowering of 
the gate sills of the locks on the New York State Barge Canal) , it is 
extremely important that the proper size be selected at the outset." 

The Engineering Manual on Navigation Locks does not direct that any 
specific size must be used for any expected trade on any specific water¬ 
way. 'Hie Manual is for the guidance of those elements within the Corps 
^ Engineers responsible for design and construction of navigation locks. 

The basin planners who consider improvements for navigation are considered 
to be one of these elements. It is stated in the Manual that it is not 
intended to set up rigid rules that must be followed in every instance, 
but rather to outline the many problems and to indicate some of the 
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assvunptions and solutions which have been used in the past with some 
success. While several locks in the United States have been replaced 
because they were worn out, an even larger number have been replaced 

because they were too small to handle the traffic volume. 

On a railroad, the basic element is the single track, whose capa¬ 
city to move trains depends upon various types of operating arrange¬ 
ments. A single track, which is used solely by trains moving in one 
direction, has a capacity which exceeds a single track carrying multi¬ 
directional traffic. In either event, practical capacity will be 
dictated by the kind of signals provided, their spacing, and by the 
average speeds at which trains operate. Not all kinds of trains 
operate at the same speed, so that with a mixed traffic pattern, in 
which fast passenger or merchandise freight trains must be accommodated 
together with the slower local or "drag" freights, some of the capa¬ 
city will be absorbed so as to bypass the faster around the slower 

train movements. ^2 ^.s it is with railroads; so it is with waterways, 

with their high-speed integrated tows, sand and gravel "drags", moderate 
and high-speed recreational craft, and other craft and tows of varied 
types. 

With a double-track line, having automatid block signals, the capa¬ 
city of a railroad is more than double that of a normal single-track 
line handling traffic in both directions. If the double track must 
handle maximum traffic (i.e., trains operating at different speeds), 
its capacity is lower than if it were to handle trains moving at uni¬ 
form speeds. 

These statements concerning railroad capacity illustrate several 
of the common pitfalls which transportation planners must guard 
against. Navigation planners should not forget to integrate the 
economics of movement into the sizing of the improvement. 

Several years ago, in a report on the Allegheny-Genesee Through 
Waterway, it was pointed out that the actual operating records for the 
locks on the lower Allegheny River showed that they often reach their 
daily capacity for several consecutive days at repeated intervals when 
the annual tonnage was between one-half and two-thirds of the theoreti¬ 
cal capacity. It was stated that a lock in the Pittsburgh District, 
which has a theoretical capacity of 31 million tons per year had reached 
its daily operating capacity repeatedly when the annual traffic amounted 
to about 17 million tons. This is only 55 percent of the theoretical 
capacity. 

It seems to me that the basin planner, when considering an improve¬ 
ment for navigation, must give careful attention to the practical 
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capacity of the waterway improvements he proposes. He must recognize 
that on a seasonal waterway he must recognize seasonal peaks. 

In the recent report on the duplicate locks proposed for the 
Illinois Waterway, the planners ascertained, from the 1953 records 
for each lock, the lockages for the peak day, the peak week, and the 
peak month. The number of lockages per day accomplished in each of 
the respective intervals multiplied by the average lockage time 
(minutes) gave the estimated total time per day the given lock was 
in use. The percent of time the lock was in use is found by dividing 
its total time in use by the total time in the day.^^ The practical 
capacity is obtained by dividing the tonnages actually passed in 1953 
by the percent of time the locks were in use. Data on Brandon Road 
Lock is as follows: 

Average number of lockages/day during peak month.15.6 

Average lockage time in minutes.59.3 

15.6 X 59.3 = 64.2 percent 
24 X 60 

Lock actually passed - 13,430,000 tons in 1953 
If operated continuously 13,430,000 = 20,900,000 tons 

0.642 

In 1953, tonnage passing Brandon Road was 81.4 percent of 
that handled in the Illinois Waterway below Lockport. Conse¬ 
quently, it is estimated that on the stated basis of using the 
peak month, the present Brandon Road Lock limits the practical 
capacity of the Waterway below Lockport to 20,900,000 divided 
by 0.814, or 25,700,000 tons annually. 

It should be noted that computed lock capacities are smallest 
when predicated on peak-day lockages, that they are increased when 
based on the total annual lockages. 13 Congestion at the locks impedes 
optimum movement of traffic and causes delays to traffic. The re¬ 
cord indicates that three of the seven Illinois Waterway locks operated 
over 90 percent of the time on peak days during 1953; this represents 
an extremely high load factor for those days. Likewise, when consider¬ 
ing periods as long as a month, the Lockport lock operated over 70 
percent of capacity based on peak month lockages. Apparently, some 
congestion can be and has been accepted by navigation interests. 
Estimates of lock capacities, based on peak days or peak weeks, are 
generally considered unduly conservative, inasmuch as they are predi¬ 
cated on extreme conditions, which occur only from 0.25 to 2.0 per¬ 
cent of the time, and do not allow for more uniform distribution of 
traffic, which occurs a major portion of the time. 
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In contrast, estimates of lock capacities based on the total 
annual lockages cannot reasonably be considered realistic, inas¬ 
much as they are predicated upon a completely uniform flow of 
traffic at all times, which is not obtainable. It is impossible 
for any waterway with diversified tonnage, carried in widely vary- 
ing types of equipment propelled by equally variable types of 
propulsion units, to have a record for any prolonged period of 
time of 100 percent theoretical capacity. Consequently, in re¬ 
gard to the Illinois Waterway, estimates of lock capacities based 
on lockages which occurred during the peak month were considered 
as the most representative since they were predicated neither on 
extreme conditions which occur at infrequent intervals nor upon ideal 
conditions which would produce maximum lock efficiency but are not 

obtainable. 

Lock capacity is governed by the number of pieces of tonnage 
carrying equipment it can pass. Maximum tonnage capacity depends 
upon the loading of the equipment which the lock passes. For any 
given period of time, the maximum number of lockages that can be 
made at a lock, on the basis of 100 percent utilization, is limited 
by the time required per lockage. The maximum tonnage which may 
be passed through the lock during any period of time is dependent 
on the maximum number of lockages that can be made and the tonnage 
per lockage. In the case of the Illinois Waterway, the average 
tonnage per lockage which would have occurred in 1953, for the five 
upper locks has been estimated to be approximately 2,900 tons, 
based on the breakup of tows above Lockport. Thence, the maxi¬ 
mum annual tonnage, or maximum annual capacity of any lock on the 
waterway based on 100-percent utilization and an average tonnage 
of 2,900 tons per lockage, is equal to the maximum number of 
lockages that can be made in one year (number of minutes in one 
year divided by time required per lockage in minutes) multiplied 
by 2,900 tons.l3 

The 2,900 tons per lockage, as stated, is an average and does 
not take cognizance of what could have been locked through. The 
2,900 tons per lockage automatically included large tows with large 
tonnage and small tows with little or no tonnage. The average 
tonnage that could have been locked through per lockage would be 
considerably higher. However, we are not concerned, except in an 
academic way, with theoretical capacities, but with practical capa¬ 
cities, based on actual conditions that are expected to exist rather 
than on theoretical conditions which experience indicates would not 
exist. 
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Dr. Joseph H. Carroll in his doctoral dissertation on the 
Tombigbee-Tennessee Waterway states that the maximum theoretical 
capacity for any lock is determined by the maximum number of tows 
that can be locked through in any time period and that, on the 
other hand, economic capacity takes into account the cost of delays 
encountered as maximum capacity is approached. Thus he recognizes 
the rising cost of transport as the lock becomes congested, in 
determining lock capacity, he points out the critical importance 
of the pattern of arrival of tows at the lock and that it is not 
only the average number of tows per day that arrive must be known, 
some assumption must be made concerning the manner in which they 
arrive; in other words the time between arrivals. If tows arrive 
at the right time, the lock can accommodate 40 a day with no delays 
all if the total lockage time is 36 minutes. However, he points 
out, "such traffic discipline can hardly be expected."15 Tows, 
like streetcars and bananas, come in bunches. 

On a dead-end waterway, an even balance of tows in both direc¬ 
tions can be assumed. This assumption will not necessarily be 
affected by unbalanced tonnage if one assumes that every barge 
that goes up must eventually come down, full or empty. 15 

Traffic discipline, to attain 100-percent efficiency of locks, 
is an ideal but impractical solution to obtaining the theoretical 
capacity of the controlling lock on a waterway. If this efficiency 
were obtainable, we would have an ideal situation and the maximum 
possible capacity of locks and waterways could be realized. There 
would be a constant flow of traffic through the locks with passage 
being alternated between upbound and downbound tows. Arrivals and 
departures of tows from locks would be properly spaced as to time. 
This would imply perfect spacing of tows and constant speed through¬ 
out the waterway. Such rigid discipline and scheduling would be 
applicable to recreational craft, as well as commercial craft. 

Disciplining and regulation of waterway traffic is idealistic 
but not realistic. If it could be applied to waterways, it could 
likewise be applied to streets and highways. You would be told 
when you could come out of your driveway of your home and proceed 
to the office, your route would be mapped and you would be required 
to adhere to and maintain speed and position, and to yield "one 
and one," as designated. No rugged American individualism would 
be tolerated. Streets and highways are planned to handle peak 
traffic which occurs at certain hours of the day, or on certain 
days of the week, or in certain seasons of the year. The size and 
capacity of certain principal streets and highways could be materi¬ 
ally reduced if it were possible to regulate and discipline vehicular 
traffic to reduce traffic peaks. The impracticability of doing this 
is obvious. 
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It seems to me that a somewhat similar situation pertaining 
to disciplining and regulation exists with respect to railroads. 
While railroads are private undertakings, in contrast to waterways 
and highways, which are public facilities, and as such can exer¬ 
cise better control and regulation of their traffic, they are 
still subject to peak movements of rail traffic ranging from minor 
to major importance. If the railroads could regulate their traf¬ 
fic to eliminate all of their peaks or reduce some of the present 
peaks, undoubtedly they could handle considerably greater volume 
1th their present facilities (trackage and terminals) or ef¬ 
fectively reduce their present facilities without adversely af¬ 
fecting their ability to handle their present traffic. 

I note that lock operators make use of all available faci¬ 
lities, including radio, to keep in contact with tows and to ar¬ 
range for lockages. The mere announcement of a tow by radio that 
it anticipates arrival at a lock at a certain time is not a solu¬ 
tion to the congestion and capacity problem. Several tows may be 
approaching a lock from the same direction or in opposite directions. 
Their announced time of arrival is at best approximate and there 
are many factors which may result in either a late or early arrival. 
The dependency or accuracy of estimated times of arrival is de¬ 
pendent to some extent on the distance the tow is from the lock. 

The farther away the tow is from the lock, the more inaccurate may 
be the estimated time of arrival. Preparation of a lock in anti¬ 
cipation of arrival of a tow prior to an arrival of a tow from 
the opposite direction, may result in longer delays to all con¬ 
cerned, if the tow from the opposite direction arrives first. 

Thus, it is necessary to use announced arrival times. The tow 
arriving first must be locked through first, under normal operating 
procedures. This is no different from a public highway where the 
cars arriving first pass through first. Under public use of a 
transportation facility, first there, first served. The delays 
caused to tows due to preparation of locks for lockage are in¬ 
evitable, even under the present system of using all available 
communication facilities, including two-way radio, and cannot be 
eliminated. 

It is noted that in some navigation studies the lockage time 
appears to be an absolute one time experienced minimum, and in some 
instances even less adequate. Lockage time should be defined in 
detail to avoid misunderstanding and to permit proper consideration. 
The use of an entrance time of 11.8 minutes at Lockport Lock was 
misunderstood by the railroads. An analysis of this time is inte¬ 
resting and will illustrate to the basin planner the reasons for 
not accepting excessively low rule-of-thumb estimates of entrance 
time as a component part of lockage time. Entrance time, as used, 
involved starting of the tow probably from a complete halt (and it 
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will be from a complete stop on most congested waterways where the 
practical capacity is reached or is being exceeded) outside the 
lock chamber, passing into the lock chamber, and coming to a com¬ 
plete halt inside the lock chamber. The total distance traveled 
is probably 900 feet or more. Traveling 900 feet in 11,8 minutes 
indicates an average speed of 0.87 miles per hour in effecting; 
entrance to the lock. Considering the fact that tows on the open 
river dp not normally travel more than four (4) miles per hour on 
the avefage, and considering the difficulties of navigating into 
a lock, the 11,8 minutes is not excessive. This applies to departure 
time as well as to entrance time. 

Lockage time includes the time it takes to fill and empty the 
locks--which depends on many factors, one of the principal ones 
being the differential in head between the water elevations in the 
upper and lower pool. If such differential head was constant, the 
use of theoretical rating for emptying and filling of locks could 
be simply computed and used in the compilation of lockage time. 
However, the differential in head varies daily and to arrive at a 
theoretical time for emptying and filling, a thorough analysis would 
be required, based on frequencies of water elevations in the pools, 
together with rating of culverts for various pool elevations. 

Again, in reference to the Illinois Waterway, the records show 
that locking delays increased 24 percent between 1950 and 1957. 

The average size of tow, in terms of tonnage, rose 75 percent in’ 
the same period, meaning that each hour of delay was 3 times as 
serious as the elapsed time would indicate. 

These experiences are related to alert the navigation planners, 
to encourage them to study the records of going navigation improve¬ 
ments so they will realize that locks are never operated 100 per¬ 
cent of the time, that tows are not always lock size, that barges 
are not always filled to capacity, and that there are times on 
each and every waterway when delays occur. Theoretical capacity 
is unreachable, the problem is to determine a reasonable practical 
capacity which can be realized without unduly increasing the carrier 
costs as the tonnage approaches the practical capacity of the water¬ 
way. It would be ideal, of course, if the planner could compute the 
increased carrier costs as the tonnage increases according to the 
projection curves set forth by the "dismal scientists." This would 
place another element in the equation when computing the present 
worth of future savings in costs between the waterway and the lowest 
cost alternative. 

It seems to me that it must be demonstrated that projected 
traffic in the later period of project life will not exceed the 
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practical capacity of the waterway. If it does, then either the 
benefits on excess traffic may not be claimed or the cost of the 
additional capacity required to handle this traffic must be con¬ 
sidered in the initial benefit-cost analysis. Also, the traffic 
credited to a proposed waterway usually includes some traffic that 
must be carried by existing connecting waterways. The cost of 
delays on existing waterways due to congestion caused by the addi¬ 
tion of the proposed waterway is chargeable to the proposed water¬ 
way. Likewise, the proposed waterway must bear the cost of addi¬ 
tions to capacity of existing waterways, to the extent that these 
additions are required sooner than they otherwise would be. 

It seems to me that no canalized waterway can be expected to 
have the same efficiency in the years when its practical capacity 
is being achieved or exceeded that it had in its formative years 
and those prior to approaching its practical capacity. Hence it 
is logical for the estimated cost of movement for those years after 
reaching practical capacity to be higher than for the years before. 
If the prospective commerce for a proposed waterway is estimated 
to equal its maximum theoretical capacity, a capacity 25 to 50 
percent greater than its probable practical capacity, the barge 
costs used in evaluating its benefits should be higher than on 
any comparable existing waterway as no existing waterway operates 
at maximum theoretical capacity. The barge costs would be still 
higher for those waterways estimated to reach their practical 
theoretical capacity early in their project life. 

The basin planner must be assured that he has sufficient water 
supply available in the upstream reservoirs, or in those on the 
tributaries, to supply the complete needs for the navigation plan 
as well as for other needs of the basin. The navigation needs for 
water is for that amount necessary to operate the largest practical 
size lock at the highest practical capacity. True, some reserve 
water supply must be planned, but the total amount for the efficient 
operation of a canalized river will not normally exceed that amount 
determined by a competent hydrologist for evaporation in the navi¬ 
gation pools, lock and dam leakage, and water to operate the highest 
lift lock the maximum possible number of times per year. 

Goals and objectives for river basin development should be 
clearly stated by the top policy-makers at the outset of planning. 

It is the preliminary study of any project which calls for the 
highest degree of engineering judgment, talent, and experience. The 
final design and its analysis are usually of a routine nature. 
However, it must be noted that where water-resource development 
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engineering is concerned, i. e., basin planning, no one plan will 
be for all time the best plan to develop the full potential of 
the valley• Not only are new methods in the engineering use of 
materials being developed, but new meteorological and hydrological 
occurences add to the knowledge basically necessary for the de¬ 
sign of water-resources development works. Economic and social 
changes in community developments have their effect upon water- 
resources development. There is no single uniform policy, no 
magic formula relating to basin planning of water resources which 
can be applied to all parts of the country at all times and in all 
places. ^9 The future changing pattern of economy of the regions, 
and the shifts and growth of population, require the highest degree 
of judgment available to cope with the unknown future realities of 
the water resources needs of an area. 

The goal of this paper is aimed towards water needed for navi¬ 
gation. This includes a determination of the practical capacity 
of a planned waterway development. That is, for a basin plan 
report which considers the possible canalization of the main stem 
or one of its branches, it is necessary to know how much water is 
needed for the proposed navigation. This navigation need must be 
met or else there is no navigation. How much water is required? 

The answer appears patently easy. - But, is it? The largest lock 
with the highest lift naturally controls the water demand. - Plus 
the incremental demands for increased evaporation, i.e,, larger 
pools lock leakages; etc. 

But how often will the largest lock with the highest lift be 
operated? How fast can it be operated? What will be the pattern 
of tow arrivals? When does peak lockage demand occur?, i, e., 
what month of the year? For instance, on this basis, TVA com¬ 
putes the practical lock capacity for the 110- by 600-foot lock 
at Pickwick Dam at about 21 million tons per year, based on pre¬ 
sent tow size and composition of traffic. 

On planning a new waterway improvement, there are no technical 
or economic studies which can accurately predict long-range needs 
for navigational water in any valid detail.^0 Any statistical 
projection, however refined, has its basis in the assumption that 
the forces which have acted in the past will continue to act in 
the future and that the trends in the rate of change of these 
forces will continue into the future as they have operated in the 
past.21 

Mr. Peter F. Drucker, in "The Practice of Management", (p. 89) 
a book on the recommended reading list at the Army Management 


304 




School, states that "Predictions concerning five, ten or fifteen 
years ahead are always 'guesses'. Still there is a difference 
between an 'educated guess' and a 'hunch', between a guess that 
is based upon a rational appraisal of the range of possibilities 
and a guess that is simply a gamble. "22 

The amount of water to supply "Navigation Needs" depends 
upon possibilities - many of them. I want to talk about possi¬ 
bilities for a few minutes. 

On any given waterway, is it possible that: 

a. All barges will be loaded to their maximum capacity; 

b. All tows will be lock size; 

c. All towboats will be properly powered; 

d. All locks will be ready at all times to receive the 

next tow; 

e. All tows will enter lock with no difficulty or delay; 

f. All locks will be undamaged at all times; and 

g. No delays to traffic will be encountered at any time; 
that there is rw, and I mean rw congestion at any time. 

Name me one waterway, existing or proposed, that can meet all 
of these points. Then I will name the one waterway that might 
possibly operate at maximtam theoretical capacity. No waterway ever 
operates at maximum physical, theoretical capacity. No waterway 
operates near such capacity for an extended period. 

Mr. Brewer, in a paper delivered before ASCE in Detroit, stated 
that the capacity of the existing Ohio River waterway will not 
permit continuation, for many additional years, of the rate of growth 
that has been maintained in the past.* * * indicated physical capa¬ 
city of the locks is about 45,000,000 tons annually * * * a practi¬ 
cal value between 30 and 35 million is considered probable, taking 
into account effects on economics resulting from congestion delays 
as the density of traffic approaches physical saturation. These 
quoted figures indicate that the practical capacity for a waterway 
ranges from 66 to 77 percent. Another way of saying this would 
be - recognizing that as the lock capacities approach saturation 
increasing delays would occur and that a conservative practical 
capacity would probably be in the order of 70 percent. 
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In a recent report on the Illinois Waterway, prepared by the 
Chicago District, it is stated that "Operation of the locks on 
peak days has exceeded 90 percent of capacity at 3 of the locks, 
and averages about 70 percent at the remaining 4 locks. "25 This 
is an extremely high capacity factor, and is greater than is 
customary for other forms of transportation. 

Occasionally, waterway planners are unwilling to face up 
to the practical realities of life. They assume full barges and* 
lock-size tows pushed with minimum power at high speed, and assume 
no delay. Unfortunately, these are not the facts of life. Past 
experience has indicated that tows will not arrive at a uniform 
rate, even when passed through a nearby lock at intervals of time 
required for locking. This condition results from differences in 
speed of the various tows and required terminal operations be¬ 
tween locks. No material change in the future of these use pat¬ 
terns appear likely. As traffic and lock use time increase, the 
delays to tows at locks increase. For example - Average tow de¬ 
lay time at Lock 52 (Ohio River) , with use time of 60 percent of 
that available, was over 3 times the delay at Lock 15, with use 
time of 32 percent. Further increase in lock use may be expected 
to be accompanied by progressive increase in tow delays until a 
point is reached where the delay becomes too burdensome to per¬ 
mit further economical traffic movement. Obviously, this rate 
lies between the current rate of traffic movements and the physi¬ 
cal capacity of the lock. 23 

The maximum theoretical capacity of the Black-Warrior-Tom- 
bigbee Waterway, Alabama, is about 35,000,000 tons annually. 

The practical capacity, based on composition of prospective traf¬ 
fic, is stated to be about 12,000,000 tons; or, if on a more 
balanced movement of bulk commodities could be obtained,to be 
about 15,000,000 tons.^^ This indicates a practical capacity of 
about 43 percent. - This seems very low. 

An unsung benefit on several of the, rivers is the recreational 
qualities. Some people, particularly the commercial barge 
operators, do not consider recreational craft beneficial. In fact, 
the use of the Illinois Waterway by recreational craft is con¬ 
tinuing to S^ow, thus reducing its capacity to serve commercial 
navigation. Based on available lockage time, the maximum re¬ 
duction in capacity could be as high as 25 percent, theoretically-- 
practical capacity of this waterway of the locks insofar as com- 
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mercial tows are concerned would hence be reduced about 25 
percent. In this connection, benefits to recreational craft, 
we need a new formula by which to determine the benefits accru¬ 
ing to recreational small boats on our navigation projects. 

George Robey, an English friend of mine, used to tell the 
story of the cockerel who, having found an ostrich egg, called 
the hens together and said that, while he had no wish to com¬ 
plain, he thought it only right to point out what was being 

done elsewhere.28 

What is being done, or is experienced elsewhere, is infor¬ 
mation which is vital to our reporting activities. Without 
such overall progress in the realm of basin planning would be 
slowed down. 

SUMMARY - 


My final comment is this. I have written most of this 
statement about a half-dozen times, in an attempt to set down 
the basis upon which congestion, waterway capacity, water needed 
for navigation can be thought about, studied, and discussed, I 
have done such limited research as time has allowed me, to see 
if someone has not already done the job, but I have not found a 
satisfactory statement. 

I do not speak in modesty when I Say that the attempt to 
achieve the goal as stated at the beginning is, in my considered 
opinion, quite inadequate, but, being ignorant of the availability 
of better statements, I decided to put them before you in the 
hope that they might stimulate the emergende of something better. 


E. BOTTOMS, P.E. 

River and Harbor Board 
Washington, D. C. 
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POWER REEDS 


"by 

Fred L. Thrall, Planning Division, Civil Works 
Office, Chief of Engineers 


The development of concepts of the multiple-purpose project and of 
con^rehensive water resource development has been closely associated 
with the planning of projects which include hydroelectric power. A 
large number of the major river systems of projects which have been 
planned from a comprehensive point of view, such as the Columbia, Missouri, 
Savannah, Alabama, Roanoke, and White River Basins, have included the pro¬ 
duction of hydroelectric power as one of the principal purposes. The 
result IS that, as of today, most of the Corps' larger multiple-purpose 
projects include power as a major purpose, and that 2/3 of the investments 
in those projects have been made for power. 

It is eaqpected that power will continue to be a primary element in 
future comprehensive river basin plans. In future planning however, 
greater attention will have to be given to the development of power in 
relation to the needs of other purposes. Until recent years, conprehensive 
plans have been largely concerned with flood control, navigation, and 
power, but in the future equal consideration must be given to fish and 
wildlife, recreation, water quality control, water supply, and other uses. 
However, the storage said regulation of flow associated with hydro power 
generally lends itself very well to the development of projects for other 
purposes which depend upon this same storage and regulation of flow. 

Methods now used in evalmting power needs employ the comprehensive 
approach from the standpoint of meeting regional power requirements. 
Normally a need for project power is established on the basis of an 
aneilysis of the overall requirements and load growth of the power region 
in which the project is located in relation to the characteristics of the 
power from the project that car best be developed to serve projected needs. 
Long-range needs are also considered in order that proper provisions may 
be made to protect the future power potential of a site. Another factor 
which is investigated separate and apart from economic analyses is the 
marketability of power. This additional test is made to determine whether, 
under practical market conditions, it will be possible to obtain revenues 
from power sufficient to recover power costs. 

From the point of view of conprehensive basin planning it is not 
stifficient only to balance power installations against power needs. The 
Corps must, in addition, accommodate the development of power to an 
optimum overall project development for all beneficial uses. Although 
power reseirvoirs create the conditions from which benefits from some of 
the other purposes flow, modifications of power installations may be 
indicated to achieve the best overall development. For example, in many 
cases it may be desirable to place restrictions on power drawdown in 
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order to realize a more attractive reservoir for recreation pxirposes. 

Prom a comprehensive standpoint, it sometimes may be advisable to 
operate power facilities over week-end periods when they would normally 
be shut down in order to realize greater benefits of water quality 
control. Possibilities for seasonal operation need to be examined 
closely to determine if gains from other purposes obtained thereby will 
permit a better overall development. The comprehensive viewpoint should 
also recognize the seasonal nature of flood control needs and possibilities 
for seasonal power drawdown to meet those needs. 

In addition to refining present techniques to better adapt power 
development to the needs of other purposes, continuous attention will 
need to be given to the rapidly changing technology of the power supply 
industry if power facilities are to be installed that will best meet 
power needs of the future. All forecasts indicate an enormous and con¬ 
tinuous growth in power requirements throughout the nation, and to meet 
such requirements, power supply systems will be able to absorb practically 
all the generating capacity we can economically install in the water 
resource projects. It is expected that the ever-increasing emphasis on 
peaking capability will be continued into the futinre. In the early days 
of flood control and navigation programs, it was customary to consider the 
amount of capacity to be installed in terms of load factors of around 25 
percent. Peaking needs have continuously increased, however, and it is 
not unusual in present studies to consider the installation of equipment 
that will permit hydro plants to operate at load factors as low as 3 to 
10 percent. We are continuously increasing the generator capacity of 
Corps hydro plants to the extent that only 9 of the 37 hydro plants now 
in operation have empty stalls without definite plans for fut\jre use. 

With the tremendous increase in the need for peaking power, we would ex¬ 
pect that the size of the ultimate installation provided for in many 
futxare plants will be determined by physical limitations, requirements of 
other piurposes, etc. 

In analyzing power needs, and the place of hydro in meeting those 
needs, we must keep in mind the research now going into the development 
of new ways of generating and transmitting power. New techniques portend 
what may be something of a revolution in the power supply industry as we 
know it today. One of the chief elements of the tomorrow's power supply 
system irill be the nuclear power plant. Nuclear power is already on the 
verge of being economical in high cost power areas and forecasts indicate 
that by 198O a very significant part of our requirements will be met by 
nuclear power. Transmission at voltages far greater than have been used 
in the past appears to be just around the corner. Such lines will permit 
the integration of geographically separated power systems, and promote 
the increased development of mine-mouth thermal plants. Transportation 
of coal by pipelines is also being given much attention at the present 
time. Possibilities in the use of puii5)ed storage and diesel and gas-fired 
peak power plants are just becoming to be recognized and it may be- expected 
that much greater use will be made of these types of developments in bhe 
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future. We must also not lose sight of the fact that a great amount of 
research stimulated in a large measure by the space and military programs 

so-called new exotic methods of power generation Where 
this research effect my lead to aad its is^act on\S 

of tomoriw cm only he conjectured but the effects can be ccnSaSI 
It IS too e^ly as yet to fully anticipate the role of hydroelectric power 

systems, but indications vould lead us to telieve 
that we will have many new considerations to take into account in planning 
for power development. Planning 

With our pattern of our future power supply so uncertain, the question 
^Ises as to the advisability of extending the period of economic analysis 
for power to 100 years. It is true that the art as now practiced may be¬ 
come obsolescent before the end of a 100 -year period. In project formu- 
lation^ however, it is desirable to obtain a balance ainong the various 
purposes served that will result in the maximum benefits from all pxirposes 
over the useful life of a project. To accomplish this objective it is 
necessary to deal primarily in probabilities, even if it involves some 
risk due to changes in technology. On a probability basis, it appears 
most likely that power will still be produced by hydro plants 100 years 
from now. Several other factors are also to be considered in this connec¬ 
tion. Present reimbursement policies contenplate recovery of the power 
investment in 50 years, which greatly reduces the risk involved in obso¬ 
lescence. In addition through the provision for major replacements in the 
Federal project, the costs of specific power facilities are analyzed on 
the basis of a. lesser period than 100 years, corresponding generally to 
the useful life over which the cost of non-Pederal hydro developments are 
evaluated. The remaining parts of the costs of power in a Federal project 
are largely associated with dam and reservoir costs. Because of the antic¬ 
ipated large demand for storage capacity in the long-range future due to 
increasing population and industrial growth it is reasonable to assume that 
an increasing share of such storage will be needed for other purposes such 
as municipal and industrial water supply, water quality control, recreation, 
etc. For these reasons we are continuing to use the 100 year limit for the 
time being. It is evident however,that the role of hydro power in a 
changing power supply picture must be kept under close surveillance in 
comprehensive river basin planning and development in order that the best 
possible use can be made of the Nation's water power resources. 
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GENERAL APPROACH TO APPRAISAL OF SOLUTIONS 

by 

Leonard T, Crook, P.E. 

Board of Engineers for Rivers and Harbors 
Washington 25, D. C. 


Syllabus. This paper surveys that stage of the planning 
process which follows the establishment of objectives, determination 
of needs, and setting of standards and precedes the refinements 
of specific plans to meet the objectives. Areas which require 
attention are noted and descriptions given of the usual steps 
involved in the general appraisal of solutions. No attempt is 
made to specify "best" procedures. Individuals have strong 
preferences for procedures which, in their experience, have worked 
well. Examples of recent techniques are furnished and readily 
available sources of other procedures are cited. 

Introduction . Good planning is not abstract. It cannot be 
accomplished successfully without objectives, criteria, basic 
information, consideration of various viewpoints, expertise, 
judgment, and repetitive refinements. Frequently, past water- 
resource planning has been deficient in one or more of these 
aspects. Basic objectives have been confused or drastically 
limited in scope to one or two purposes. Other objectives have 
been overlooked, submerged under a "dominant" purpose, or given 
lip service only as an afterthought. The Administration has 
failed at times to specify clearly its desires, has been at odds 
with the agencies' other boss, the Congress, or out of tune with 
the wishes of large regional segments of the population. Criteria 
for past studies have varied widely, contradicted each other, 
reflected wide regional differences, and many would not have been 
acceptable by current standards. Economic analyses have at times 
been inconsistent with higher level criteria, neglected external 
economics and diseconomies, overlooked absolute sizes of gains or 
costs, improperly measured benefits or costs, included sunk costs, 
lacked consideration of marginal effects, time preferences, 
flexibility, proper ranking criteria, and other large and small 
shortcomings. Deficiencies in basic data, engineering techniques, 
and reporting procedures have also been accepted. Good planning is 
seldom a flash of genius but is normally the product of exhaustive, 
detailed, and repetitive testing, weighing, analyzing, and judging 
of alternatives. 

Knowing what has been "wrong" about previous comprehensive 
planning does not automatically make it easy to prescribe "the" 
correct manner of making fine plans acceptable to all interests 
and conforming to all objectives. In fact there is no single 
best" way to appraise solutions or insure identification of the 
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optimum scale of a project or the best mix of projects and 

can ?? recommended. One general admonition 

can be made, however: all planning should be relevent to the 
basic purposes and to the time period in which it is to be 
implemented There are no ^ultimate” plans; in fact, there are 
few areas where it is still possible to have "initial” plans. 
Plans should be devised for specific areas, conditions and dates 
and, if possible, permit flexibility to meet changing needs. 


^.gial Approach. The preferred method of general approach 
tor appraisal of solutions for water and land resources problems 
cannot be specifically stated for all river basins. The best 
approach will vary with the physical circumstances, stage of 
economic development, needs, existing structures, and the potential 
demands and the rate of demand accrual. This stage of project 
formulation requires considerable logic and mature judgment. During 
this stage, consideration should be given to all possible means 
for satisfying the wants and problems of the region. It is here 
that ingenuity in seeking out solutions to provide satisfaction 
at least cost will be of maximum advantage. All previous bias 
towards "prime" uses, preferred developments, or the inclination 
toward structural over nonstructural means must be eradicated. 

Water and land resources planning is undergoing microscopic 
examination by many diverse interests. If the engineer is 
adequately to serve his client and incidently to retain his 
previous dominant role in this area of planning, he must evidence 
a willingness to accept economic limitations and values other 
than those of the functions historically accepted as basic agency 
purposes. If he doesn’t, his plans will not prove satisfying and 
he will have to relinquish leadership to political scientists, 
economists, geographers, and other "planners" interested in water 
resources, as has already happened in the urban planning field. 


Available Data . In most areas of the United States, considerable 
physical data are usually available from previous studies. Many 
basins have already been partially developed and extensively reported 
upon. It is assumed that prior to attempting to appraise solutions, 
the planner will have surveyed all previous reports available, prepared 
tabulations of data, needs, and capabilities of existing structures 
in convenient forms and by several different methods, and analyzed 
the solutions previously proposed to determine their merit for use 
or modification at this time. The more information the planner has 
available and the better he has assimulated this information, the 
more intuitive and better his judgments will be. After thoroughly 
analyzing the available data, field reconnaissances should be made 
throughout the basin to examine areas of probable needs and logical 
uses and to note the sites for structural means of alleviation of 
problems and of satisfying future needs. 
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An attempt should be made to quantify needs for all locations, 
both at present and projected over the period of study analysis , 
in physical terms to the maximum practicable extent so that they 
can be related to each other and subjected to engineering analyses. 

Organization of Basic Data . After the desires and requests 
of local interests have been explored, the previous reports reviewed, 
and the broad objectives of the investigation established, it is 
necessary to examine further the existing conditions and problems 
and the performance of existing structures or facilities .to establish 
the base line for further planning. Development and refinement of 
basic data and relationships will be continued in varying intensities 
throughout the planning period. There is no inflexible order of 
procedures to generally appraise possible solutions. However, the 
following are desirable: 

a. Delineation of the planning areas and related markets. 

b. Initiation of an economic base study--to establish economic 
trends, development factors, future needs, and continuing meaningful 
relationships of outputs and interacting effects. The base study 
should both precede the general appraisal and be further developed 
during the screening period along with the development of tentative 
solutions. 


c. Criteria in terms of techniques, procedures, and standards 
for cost estimating and benefit determination should be available 
to permit evaluation of all alternatives upon comparable estimating 
bases at each phase of the screening process. 

d. Gaps in basic data should be closed and schedules set for 
further refining the basic data needed for whatever stage of appraisal 
is underway. 

Steps in Appraisal . The appraisal of solutions involves the 
following steps: (1) establishment of meaningful standards for 
development of engineering plans and evaluation of economic effects; 

(2) inventory of resource development capabilities; (3) preparation 
of single-purpose methods for meeting the needs for each function; 

(4) second-stage appraisal and multiple-purpose solutions to refine 
the elements to be included in the comprehensive plans; and (5) pre¬ 
liminary simulation of the comprehensive plan. 

It is believed that the seminar participants will be fairly 
familiar with most of the policies and standards of the Corps of 
Engineers and the Federal Government, existing legislative require¬ 
ments and guide lines, and acceptable ranges of values to be assigned 
to outputs so that no attempt will be made to list them here. 
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Constraints on Objectives . While a basic objective of systems 
design is to maximize net increases in national welfare, existing 
policies exercise constraints on optimization in several ways, 
including recjuiring. Cl) geographic distribution or balance for 
projects; (2) a functional distribution among purposes; (3) higher 
degrees of flood protection than indicated by economic efficiency 
to insure against a false sense of security and provide "reasonable" 
degrees of urban protection; (4) consideration of only "Federal" 
purposes; and (5) providing against over-emphasis on recreation— 
by limiting projects to those where benefits from other purposes 
are equal to 50 percent or more of total project costs and limiting 
Federal cost to all of the separable cost and up to 25 percent of the 
total project costs. 

Cost Functions . The cost functions desirable for analyzing 
storage facilities include the following: 

1. Capital cost - storage capacity; 

2. Capital cost - installed power capacity; 

3. Capital cost - recreation (beach, camp, access, 
boat ramp, trails, sanitation, utility) facility 
capacity; 

4. Capital cost - irrigation (diversion, conveyance, 
pumping, distribution, drainage), facility capacity; 

5. OMR cost - storage capacity; 

6. OMR cost - installed power capacity; 

7 . OMR cost - recreation facility capacity; and 

8. OMR cost - irrigation facility capacity. 

These relationships can be expressed in graphic terms to extend 
the usefulness of discreet data. Several levels of development 
should be projected, particularly where widely varying objectives 
exist. Methods of analyses by means of graphic techniques are 
described by Maynard M. Hufschmidt, in Chapter 5, of "Design of 
Water Resource Systems," by Maass, Hufschmidt, et al, and need 
not be repeated here. 

Benefit Functions . The methods of determining costing and 
evaluation of alternatives if the subject of another paper. However, 
or general appraisal purposes and preliminary screening, it is 
i-Hiportant to have available certain characteristics of the benefit 
end cost functions to the extent and refinement permitted by the 
studies available at that time. 
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Flood-control storage-benefit relationships determined from 
storage-discharge, stage-damage, discharge-frequency and 
frequLcy relationships, should be related to specific damage centers. 

Water-supply benefits, in terms of annual value per c.f.s., for 
yields developed in different segments of the basin will assist in 
preliminary screening. The water-supply values have small areal _ 
Ltent and numerous values may be required in order to obtain realism 
in the screening process. 


The evaluation of water-quality control measures should be 
improved. It is believed wholly unrealistic to evaluate water- 
quality control features by means which yield values equivalent to 
those for water supply. Direct measurement of alternatives to 
dilution, such as added cost of incremental treatment, damages 
incurred if dilution is not provided, intangible and aesthetic values , 
and effects upon other uses, such as recreation, are possible and 
considered more satisfactory than using the cost of alternative single 
purpose projects. 


Recreational values should vary with the topography, closeness 
and means access to metropolitan centers, number of similar available 
facilities, stability and range of recreation pool levels, beach 
geological factors, and anticipated density of use. 


In preliminary screening, irrigation benefits should preferably 
be limited to direct evaluation and avoid secondary (regional) and 
tertiary (national) benefits in deciding upon inclusion of irrigation 
as a purpose. Discontinuities in irrigation benefits for accommoda¬ 
tion of pumping and drainage costs should be carefully observed. 


Power benefits are frequently expressed in a single value, but 
careful screening requires capacity and energy values at the site, 
discounted for transmission effects, and some understanding of the 
relationship between peaking and base-load values to the particular 
power system. Examination should be made of the costs of alternatives 
to pumped storage sites, including, in addition to peaking plants of 
the conventional type, the market area resources in terms of more 
efficient baseload installations, peaking steam, gas turbines, and 
use of standby antiques. Pumped storage must be equated by its effect 
on total system costs, which includes values for pumping energy and 
comparisons against other pumped storage sites. Some benefit functions 
are summarized below: 


1. Flood control benefit-storage capacity: (stage - damage; 
stage - discharge; drainage area - flood discharge; 
discharge - frequency; damage - frequency; flood discharge 
storage capacity); 
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2. Water supply benefit-storage capacity: (yield - 
storage capacity; benefit - yield); 

3. Power benefit-storage capacity; (elevation - head - 
storage; yield - storage capacity; yield - head power 
capacity; power capacity - storage capacity; benefit - 
power capacity); 

4. Recreation benefit-storage capacity: (reservoir area - 
storage capacity; visitor-days - reservoir area* 
benefit - visitor-days); 

5. Irrigation benefit-storage capacity; (benefit - acre- 
feet delivered; yield - storage capacity); 

6* Navigation benefits-storage capacity: (minimum flow - 
storage capacity; minimum flow - benefits). 

Loss Functions * Not all designs are equally efficient in 
meeting objectives. Therefore penalties must be assessed against 
given designs for failing to achieve target outputs set for evaluation 
of alternatives. The establishment of target outputs is an iterative 
process but usually can be closely approximated initially by 
experienced judgment. Realistic loss functions should be established 
for water supply, power, irrigation, recreation, and navigation 
functions. However, standards of acceptability of service in these 
areas should be acknowledged to avoid absurdly extreme loss-function 
values. As examples, reasonable and infrequent water supply shortages 
are usually acceptable, as are: infrequent power outages of small 
percentages, occasional overdraft of recreational pools, and rare 
flood and ice flow outages on navigation systems. 

Inventory of Solutions . Each type of water and associated 
land need can usually be met by a variety of methods. At this stage 
of planning, it is necessary to develop all possible solutions with 
a great deal of imagination. If the most desirable solution is over¬ 
looked at this stage, it will probably never get back into consideration 
and all the refined techniques for optimization will only perfect a 
second-best solution. 

In the remaining portions of this paper, it would be desirable 
to have some specific basin to consider. The volume of antecedent 
material required to establish relationships does not permit 
hypothesizing a sample basin for this paper. Therefore, the treat¬ 
ment will necessarily be general. Possible solutions to consider 
are listed for different types of problems: 
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Water supply: curtailed use, pricing, phreatophytic 
control, cooling towers, ground water development, surface water 
storage, ground water recharge, diversions from other basins , 
conversion of saline or brackish water, reclamation of waste 
waters or limited use for recreation or irrigation, and weather 
modification. 

Water quality; primary, secondary, tertiary, or special 
treatment, lagooning, dilution, diversion of wastes, drying beds, 
distillation, and modification of industrial processes to reclaim 
wastes, use sewage, and correct poor practices. 

Flood problem; local measures to various levels of 
protection, flood-plain zoning, structural modifications to reduce 
damages, diversion, relocation, and storage in both single- and 
multiple-purpose reservoirs. 

Complementary programs: forest management and land 

treatment. 

Non-structural Alternatives . It should be noted that the 
inventory of solutions includes many non-structural alternatives. 

Alternatives to structural measures for flood protection by 
reservoirs include flood plain zoning, redevelopment, structural 
modifications against flood damage, levees, channel improvements, 
flood warning systems, transbasin and interbasin diversions, and 
modifications of operating procedures of existing storage reservoirs 
Internal alternatives to watersupply storage include recycling of 
use, pumping, and recharge to ground water, desalinization, restric¬ 
tions upon rate and time of use by various means, including pricing, 
and limitations upon types of use during periods of shortages. 

External alternatives to basin plans for development could include 
transbasin and interbasin diversions, privately developed facilities 
for flood protection, water supply, or recreational facilities, 

State recreational developments, flood risk insurance, and thermal, 
atomic, pumped storage, or other power devices. 

Primary Screening , While it is necessary to examine all 
feasible means of satisfying the needs and opportunities in a river 
basin in order to avoid the possibility of overlooking the optimum 
development, the number of possible solutions and combinations of 
solutions, and the cost of investigations requires drastic pruning 
at the earliest possible stage in the formulation of the plans. 
Duplications, mutually exclusive alternatives, and legal, locational 
or structural limitations are effective in reducing the number of 
alternatives to be considered. Detailed information concerning the 
outputs and costs for the remaining sites is not introduced until 
all possible eliminations have been made in order to reduce the 
cost of the planning effort. One of the common methods in use to 
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reduce the number of alternatives to be considered at one time is 
to subdivide the basin into manageable subareas. These subareas 
are analyzed for maximum tributary or local effects with external 
manifestations given secondary consideration. The use of judgment, 
as to the best method for satisfying the needs, is heavily employed 
in this primary screening. Upper and lower limits of developments 
for each accepted site, as well as the apparent optimum, should be 
retained to permit later adjustments in the plan and flexibility 
to meet changing needs. This is obvious when a slowly developing 
need can be satisfied by a series of small projects at a lesser 
total present cost and greater excess of benefits over a higher 
ranked large project where substantial unused capacity is available 
for long periods of time. This latter condition works in opposition 
to the basic purpose for screening and must not be permitted to 
result in retention of more small projects than are necessary to 
equal the output of the largest alternative project. 

It is again emphasized that throughout the inventory, 
preliminary, and secondary screening stages every effort has been 
made to apply consistently uniform criteria for geological, 
hydrologic, topographic, cost, and benefit analyses to minimize 
differences in estimates during successive stages of analysis. 

General appraisal of solutions is an empirical process which 
defies analytical analysis or detailed universal systematization. 

Examples of General Appraisals . Examples of well-developed 
processes are contained in the appended excerpts from the unpub¬ 
lished paper on "Water Resource System Design--the Problem of 
Preliminary Screening," by Maynard M. Hufschmidt, Director of 
Research, Harvard Water Program, dated April 30, 1963, analyzing 
four "basin" plans. Seminar participants are also referred to 
Appendix Q of the report on "Delaware River Basin, New York, New 
Jersey, Pennsylvania, and Delaware," House Document No. 522, 87th 
Congress, second session, and the reports of the U. S. Study 
Commissions Texas and Southeast for widely different methods of 
appraisal. (Excerpts are on pages 323-328.) 

Recent Developments in Planning Techniques . The most recent 
developments in planning techniques have been in the areas of 
refining standards and criteria, overall goals, and objectives, and 
to distinguish among goals where conflicts are likely. The objective 
of inaximum net increase in national welfare is distinguished from 
national economic growth, income redistribution, and aesthetic or 
scenic values. Considerable research into water resource problems 
is underway in the agencies and universities but a great deal more 
is urgently needed. 
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Recent examples of revised techniques using more sophisticated 
mathematical models, gaming techniques, queing theory, simulation 
processes, linear programming, dynamic programming, random sampling, 
stochastic processes, response surfaces analyses, and methods of 
steepest ascents, are described in "Design of Water Resource 
Systems" and the unpublished papers of the same Harvard Research 
Group. 

A chronological examination of the history of basin planning 
efforts reveals a continuing refinement in establishment of 
objectives and improvement of techniques, processes, and methodology 
which augurs well for acquisition of the tools necessary to 
accomplish planning objectives in the midst of the ever-increasing 
complexity of needs, opportunities, and requirements in current 
and future comprehensive planning problems. 

Acknowledgments . As is apparent from the references and 
example, much of the material utilized in this paper has been 
drawn from the works, published and unpublished, of the researchers 
in the Harvard Water Program. These are recommended for their 
stimulation to thinking about methods of system design. Also 
utilized was the paper on River Basin Planning in the United States, 
by Messrs. Eugene W. Weber and Maynard M. Hufschmidt for the United 
Nations Conference on the Application of Science and Technology 
for the Benefit of Less Developed Areas, held in Geneva, February 
1963, published as Vol. 1, Natural Resources, Energy, Water, and 
River Basin Development. The report of the panel of consultants 
to the Bureau of the Budget on "Standards and Criteria for 
Formulating and Evaluating Federal Water Resource Developments," 
dated June 30, 1961, is recommended reading for background material 
on standards and criteria. 
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Excerpts from 

"WAOER EESOIBCE SYSTEM DESIC® 

TBE PROBIEM OF PEELIMIEARY SCREENING" 

Maynard M. Hufschmidt 
April 30,1963 . 


" First-Stage .or Rough Screeninp; . Analysis of the screening 
process used in the four studies shows that all attained a substantial 
initial reduction in slz.e of the inventory by using a rough screening 
process to eliminate obviously infei^or alternatives, including projects 
that failed to meet certain overriding, criteria • 

Delaware study . Initial (as well as second-stage) screening of small, 
upstream researvoirs was assigned to a joint work group of State and Federal 
agency representatives. The group first made a detailed study of the basin 
problems and needs - including flood control, rural and urban water supply, 
recreation and fish and wildlife - which this limited type of development 
might solve. The inventory of 386 sites which had emerged from a detailed 
map study Included 360 new sites and 2.6 sites that had already been selected 
for detailed investigation in prior small watershed studies, A general 
field reconnaissance was then'made of all new sites, to, check soil conditions 
topography, channel capacity, land use, existing development, and market 
potential for outputs. Sixty seven sites were thereby eliminated because of 
"insufficient storage capabilities, poor foundation conditions, excessive 
xrrban developments in the reservoir area, and the location of new hi^ways 
and utility lines in the reservoir areas which were not indicated on the 
maps." Detailed office studies were made of the remaining 293 new sites, 
vrith particular emphasis on flood control needs; extensive use was made of 
prior reports and other information from State and local agencies. At the 
end of the rough screening process the number of survivors stood at 127 new 
sites. 

The second or large-dam part of the Delaware Inventory, consisting of 
193 major sites, was reduced to 70 sites in first-stage screening by two 
methods; (l) the numerous duplications and. overlappings, arising because all 
sites in prior reports had been listed, were eliminated by selecting a single 
site "on the basis of map study;" (2) when "a number of widely scattered dam. 
sites were listed for a tributary with few or no kno>m local problems, the 
site nearest, the mouth of .the tributary was generally favored because of the 
greater size of the drainage area controlled.." 
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Potomac study . In th.e Potomac study^ the initial list of 205 niajor 
reservoirs was treated systematically in a way comparahle to that for the 
Delaware Inventoryj the Potomac analysis was more detailed, howevei", in 
that reservoirs were evaluated at three storage capacity levels, instead 
of at a single level. Map study followed by field reconnaissance was 
employed in considerable detail, with enphasis on topography, geologic 
conditions, land use and relocations, design, and cost est ima ting criteria. 

In the screening process the "'more favorable reservdir projects" of 
the initial 205 "were selected for further evaluation consisting of deter¬ 
mination of supplemental flow-cost data." The first review eliminated 91 
sites for the following reasons: 

(a) Hi^ cost for small storage 

(b) Unsatisfactory geology 

(c) Alternate is more economical 

(d) Excessive cost 

(e) Too steep for economical storage 

(f) Poor geology eind severe relocations 

(g) Extensive urban development 

(h) Topographic limitations 

(l) In sufficient watershed 

(j) Lack of need 

A second review of the remaining ll4 sites eliminated h5 more for the fol¬ 
lowing reasons: 

(a) High cost of storage 

(b) Smaller, more expensive than alternate 

(c) ETo local needs 

(d) Extensive relocations, poor geology 

Upper Snake study . The Upper Snake master listing of over 500 potential 
sites was reduced to 80 sites by screening based largely on physical consider¬ 
ations. As stated in the report, "each project was weighed in its relation to 
the other projects, with respect to optimum use of the resources involved, in 
accordance with long-range needs, in relation to problems it might create, ac¬ 
cording to other land and water-resource uses and needs, and with respect to a 
set of broad criteria adopted for the basin investigation. Alternatives were 
evaluated and situations where developments were found mutually exclusive were 
analyzed." The reasons stated for eliminating 433 sites were as follows: 


(a) In Yellowstone (or Teton) National Park 17 

(b) High unit cost 39 

(c) Geology unfavorable (or questionable) 69 

(d) Alternate site preferable 139 

(e) Right-of-way problem 37 

(f) Runoff Inadequate (or already controlled, 79 

or diverted) 
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(g) Would inxmdate... 9 

(h.) Superseded "by... 9 

(i) Water rigih-ts problems 8 

(j) All other reasons 2 J 


Texas Rivers study . The IT. S. Study Commisslon-Texas reduced its 
inventory of 238 reservoir sites to a list of 7^ sites to he given future 
consideration- The report gives the basis for screening as follows: 

"In the formulation of plans... consideration was given to the many dam 
sites in the interest of satisfying the requirements for 2010 municipal 
and industrial water use^ irrigation,' power potentialities, and flood 
control. The' key factors in the selection of the specific sites to be 
included in project formulation were: location of the 2010 water require¬ 
ments, yield of the sites in the general proximity of needs, and the cost 
of the storage facilities to develop the watershed yields." No other 
clearly-defined selection factors were spelled out, but there is,-general 
reference to reasons for rejection such as "site to be inundated by present 
construction," "site limitations," "yield less than demand," "no signifi¬ 
cant water requirements," "requirements co'uld be supplied by another site," 
"no single site capable of supplying yield on the basis of cost figures.” 

Some conclusions . These experiences with first-stage screening 
suggest one generalization: the measures used to rule out projects are so 
gross, and the resulting choices so obvious, that there is no place at this 
stage for use of systems analysis or, indeed, of any refined choice tech¬ 
niques . One caution is in order, however.. It may be tempting at this 
stage to screen out entire classes of alternatives on the basis of broad 
policy, or administrative or institutional criteria. To the extent that 
these criteria flow from the desl.gn objectives given to the system planners, 
their use in screening is appropriate. For example, an objective relating 
to maintaining amenities and historical values may be the basis for a 
criterion that no reservoir development be allowed in national parks. How¬ 
ever, to the extent that- screening criteria are not grounded on policy 
objectives, but are a matter of administrative convenience, their use as 
tools for screening is inappropriate. Ruling out dams in national parks 
may be a proper reflection of a policy objective, whereas ruling out flood 
damage prevention measures such as flood plain zoning, structural modifi¬ 
cations, and area redevelopment becauae they are beyond the scope of 
authority of the planning agency, may be little more than a matter of 
administrative convenience. 

Aside from these few general comments, we have nothing to suggest here 
on first-stage- screening: of necessity, it is a highly empirical process, 
not subject to analytical treatment and detailed prescription. 
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Second-Stage Screening 


In the three studies examined that involved second.-stage screening, 
the alternatives vere analyzed hy planners in much more detail than in 
the first stage^ although still iiot to the degree of refinement required 
for final plan selection. In second-stage screening, need arises for a 
considerahle amount of physical and economic data on the individual 
projects! in each of the cases examined, this turned out to he a task: 
of fairly large magnitude, 

Dela-ware study. Second-stage screening for small dams in the Dela- 
"ware began with the reduced 127-site list. A second, detailed field 
investigation of these sites on an individual basis, again taking account 
of flood control considerations only, sought to perfect the data of flood 
control needs, damage estimates, and costs of providing protection. The 
criterion established seems to have been a benefit-cost ratio, as 88 small 
dams vere discarded because they did not produce benefits sufficient to 
sover costs. The remaining 39 small dams vere recommended in the final 
)lan. 


Second-stage screening for the large dams in the Delaware began 
with the reduced 70-site list. As a first step, 20 single-purpose run- 
of-river power sites vere set aside for separate analysis in hydroelectric 
studies, redevelopment of tvo existing reservoirs were set aside because 
alternative undeveloped sites were present in the inventory, and the 
remaining W sites were subjected to an "order-cJf-merit" cost-worth 
appraisal, in which the performance of each site was examined Independently, 
and sites were ranked on the basis of a "cost-worth" ratio. Wo systems 
analysis was Involved. The ranking Influenced the selection of five (later 
ejqjanded to nine) basic plans, each containing about 25 sites, from which, 
one plan was selected as superior. From further analysis and refinement 
of this plan, and the addition of two enlargements to existing damg not 
previously considered, there evolved the final 19-dam plan recommended 
in the Corps' Delaware report. 


Potomac study. Second-stage screening in the Potomac is believed 
to have begun with the reduced list of 69 sites obtained from earlier 
reviews of the total potential of 205 sites. The 69 sites were subjected 
to a rou^ type of systems analysis in which cost of storage or yield in 
terms of water supply played a dominant role. Successive trial solutions 
and re-examinations of core elements of the plan were made, matching 
storage reservoirs with needs for various purposes by a procedure which 
started with the storage sites farthest upstream and continued downstream. 
This screening process yielded a core group of projects which was later 
subjected to detailed engineering and economic analysis that led to the 
preparation of four basic plans from which a final choice could be made. 


UpggT' , Second-stage screening in the Upper Snake basin 

began with the reduced list of 80 sites, from which a final t6-dam list 
emerged. There is little evidence in the report of any systematic screen¬ 
ing procedure which can be identified as distinct from detailed a-nri final- 
type engineering and economic analysis. It Is apparent that narrowing the 
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field of contenders from 80 to the 46 most promising sites proceeded 'vd.th 
relatively detailed analyses. Uo hasin-vide system analysis was applied 
at this stage, although groups of closely-related reservoirs were studied 
as sub-systems. It was made clear in the report of the study that the 
46 -site list did not comprise a final plan. 

studies . The U.S* Study Commission-Texas did not carry its 
work beyond the first-stage screening that led to the list of 74 sites* 


Suggestions for Improvement in Second-Stage Screening 

This brief summary of the preliminary screening process in action- 
serves as an introduction to discussion of ways and means of establishing 
a more systematic approach to the problem^ which would include the use of 
systems analysis. 

■ Applying systems analysis * Before we turned to systems analysis 
techniques for preliminary screening, we. experimented mth refining the 
"order-of-merit'**. approach of ranking individual projects used by the 'Corps 
in the Delaware study. 

In his paper of December 7 ^ 1962 , on a preliminary screening approact 
. Wilkinson suggested that the ”optimal^^ scale of development of each project 
considered alone be determined before projects are ranked. The ^optimal*^ 
scale is found by a rough incremental benefit-cost analysis, using prelimi- 
nary cost-input, input-output and output-benefit functions to examine various 
scales of development. From the set of ranked projects, a subset of high- 
ranking projects is selected for further detailed analysis. 

This approach carries selection by ranking of individual projects to 
its logical extreme • Cbng^arisons are made among projects where each is 
presented in its most favorable light. There is no possibility, therefore, 
of projects being improperly ranked because some projects were developed to 
Inefficient levels while others were at more nearly optimal levels. 

The basic weakness of the *^order-of-msrit*^ approach, whether in its 
original or revised form,* is its failure to apply systems analysis where 
systeias analysis is. clearly applicable. This major limitation serves to 
restrict application of methods like ”order-of-merit” to special cases 
where physical and 'economic links between individual projects are weak. 

Believing, then, that a screening of alternatives requires that 
structures be evaluated by their performance in a system rather than in 
isolation, we suggest tentatively three alternative methods of systems 
analysis. Our plan is to experiment with these methods, using Delaware 
basin data, in the hope that one or more of them may lead to a workable 
strategy for second-stage screening • , 
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1. A S'!•’Tipi i'•Pi'T.irear Program . This method/ stiggested by Professor 
Dorfman,- vould identify the better alternatives by solving a large nximber of 
simple linear programming problems. Each solution would identify the leas - 
cost mix of alternatives to meet specified demands for purposes such as water 
supply^ energy/ recreation and flood control. The mix of demands would, be 
changed many times - each demand mix presenting a separate linear programming 
problem. From these many solutions/ one could select the superior alternatives 
as those that showed up in many if not most solutions/ conversely/ inferior 
alternatives would appear in few if any. 

Water supply and energy demands or targets would be set in terms of 
quantities to be supplied; recreation and flood control demands would be set 
as constraints that could not be violated. Of necessity/ simplified storage- 
yield and storage-flood control effects would be used. A major problem to be 
resolved relates to handling storage-yield relationships of reservoirs in 
series. 


2. AIdnearPt2gram^ns_SolaWon__tovoTv;ing_Stocha£tic__&^ea;bKnt_of 

StreamflowsT This method, suggested by Professor ThomaS/ would be applicable 
only where the number of alternatives was small/ or where the system cotild be 
divided into workable segments. In essence/ it would/ under simplified con¬ 
ditions/ solve for the optimal mix of reservoirs and outputs - optimal being 
defined as maximum net benefits. Sinrplified cost and benefit functions would, 
be used. While storage-yield functions based on deterministic, mass curve- 
type analysis would be used (as in the Dorfman model), a stochastic element 
woxdd be added to the problem as part of input. The solution to the linear- 
programming problem would thus take account of stochastic streamflow. 

3. Bough simulation of the system . This method, proposed by Dr. Fiering 
and currently being developed by him, involves a standard computer program, for 
simulating the operation of a single reservoir/ which is combined, with a sim¬ 
plified simulation program for the entire system. In this way the performance 
of various system alternatives can be evaluated. The program will be written 
to handle, admittedly in oversimplified form, any configuration of time periods, 
target outputs in terms of flow requirements, and reservoir volume constraints - 
say for flood control and recreation. 

An associated feature is a sampling procedure involving random sampling 
plus a steepest-ascent program, to rule out inferior alternatives and converge 
quickly on superior ones." 



_ENGINEERING ASPECTS OF APPRA.ISAL OF SOT.TTT Tnws 

Wendell E. Johnson, Chief, Engineering Division, Civil Works 
Office of the Chief of Engineers, Washington, D. C, * 


_ 1 . In appraising alternative solutions in the development of 
basin plans it is important that we take into account, insofar as 
we can, all factors which we can evaluate in some fashion - engin¬ 
eering, economic, social and political - using the latter term in 
its highest sense - and that we include both tangible and intangible 
aspects. Since it is never possible to establish a true common 
denominator for all of these factors, it is also necessa y that we 
apply a generous portion of sound judgement and common sense in 
arriving at our final choice. 

2 . In appraising alternative solutions from the engineering 
point of view we need to take into account such factors as: 

a. Whether the alternative solutions are in fact comparable. 
In some cases alternative solutions which are apparently equivalent 

do not in fact produce the same results. One project may be inherently 
better from an engineering point of view, it may have a longer life, 
or the benefit which it achieves may be more certain. 

b. Whether some solutions offer greater flexibility than 
others from the point of view of potential future modification of the 
project purposes to suit possible future needs. For example, a flood 
control reservoir project may offer greater feasibility for possible 
future multiple purpose use than an alternative local protection 
project. 


c. Whether some solutions include projects which are more 
or less susceptible to unforeseen problems and consequent increases 
in cost. For example, dam sites in one area may have foundation 
problems of a serious nature which are not too susceptible to advance 
evaluation based on limited explorations. 

d. Whether alternatives within the project have been fully 
considered as discussed below. 

3 . In comparing alternative projects, one of the following 
procedures is customarily used: 

a. Compare costs of alternative projects designed to provide 
essentially equivalent benefits, where differences in side effects 
of the projects are not of major significance; or 
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b. Compare benefits to be afforded by the alternative 
projects of essentially equivalent costs, where differences in side 
effects are not of major significance; or 

c. Compare benefits and costs of one project proposal with 
benefits and costs of practicable alternatives, where differences in 
features of realistically designed alternative projects result in 
substantial differences in benefits, costs or side effects. 

(The term "side effects" refers to differences in certain risks or 
differences in intangible benefits or adverse effects that cannot 
be estimated satisfactorily in monetary terms.) 

4. It is particularly important that comparisons between 
"alternatives" be based on realistic alternatives. That is, we 
should not assume "alternative" projects that we are reasonably 
certain could not be built under prevailing or anticipated circum¬ 
stances, We should not adopt as a theoretical alternative any pro¬ 
posal that the Chief of Engineers would not be willing to support; 
this does not preclude appropriate discussions of possibilities of 
alternatives, with reasons for not considering these in detailed 
comparisons, (The East St, Louis levee case is a good illustration 
pertaining to above comment. It was finally decided by the Chief of 
Engineers that reservoir flood control benefits would be based on con¬ 
sideration of levee overtopping damages during extreme floods, be¬ 
cause the Chief had previously concluded that levee raises were not 
practicable even though such raises were theoretically feasible.) 

5. In engineering appraisal of solutions, comparative estimates 
of costs should be made for alternative types of projects or com¬ 
binations thereof that will meet planned objectives. For instance, 
appraisal of possible solutions to a flooding problem may require 
preliminary design and. cost estimates for alternative flood control 
reservoir and channel improvement projects to determine the most 
economical combination of dam and channel sizes. Sufficient in¬ 
vestigations need to be made of the alternative features of individual 
projects to establish reasonable comparative estimates of costs. 

For instance, the erosive nature of rock should be established at 
spillway, diversion tunnel and stilling basin sites to determine 
extent of spillway or tunnel lining and type of energy dissipator. 

Also, velocities in flood channels should be determined with reasonable 
accuracy to establish the need for bank protection or concrete lining. 

6. Engineering appraisal of solutions should consider the 
ultimate development of the power potential of a project, particularly 
if step development of a basin is involved. If part or all of the 
power facilities are to be deferred, studies should be made to define 
the costs and the provisions that are to be made initially for future 
power facilities. Pumped storage studies should cover the availability 
and cost of off-peak energy. For conventional and pumped storage 
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power facilities, the cost associated with the most economical 
source of power should be considered as an alternative solution 
to providing power facilities at projects. 

7 . In general, any plan included for regulation or control 
of river flows, regardless of purpose, should be subjected to an 
appropriate series of hypothetical operation studies. As one 
example, the capabilities of flood control projects should be tested 
by routing a series of floods exceeding the design capacities, 
particularly where a relatively low degree of protection is proposed. 
In some cases, these analyses may show that for a modest increase 
in cost the degree of protection can be raised significantly and 
extreme hazards greatly reduced. 
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ECONOMIC ASPECTS OP APPRAISALS OP SOLUTIONS 


■by 

N. A. Back, Chief Economist 

Planning Division, Civil Works, Office, Chief of Engineers 


Since this paper is part of a larger subject concerned generally 
■with the appraisal of solutions to water and related land resource 
development problems, it appears appropriate by way of introduction to 
consider briefly the nature of the problems requiring solution. Water 
resource development is a means of providing goods and services to meeb 
the needs of an expanding economy. Such development is justified if ib 
meets the need for goods and services more efficiently than would other¬ 
wise be possible. Water resource development is not an end in itself. 

It is not something to be done merely for the sake of doing. If it were 
true that water resource development were an end justified in and for 
itself, there would, of course, be no problem of selection from among 
alternative solutions nor, for that matter, for planning in any form 
since it would be obviously desirable to undeibaJce all developments 
immediately. 

The other major point to be made by way of introduction is that 
there are many possible courses of action, some in the public sphere amd 
some in the private sector, for accomplishing the needed increase in 
goods and services, (it is worth noting that under our prevailing social 
and political system there is no apriori presumption of advantage for 
action in the public sector). It is the fact of this multiplicity of 
possible courses of action which gives rise to the need for planning. 

For if only one course of action were open to us, the answer would be 
predetermined. In the words of the Green Book, "In the broad sense, the 
process of project and program formulation from beginning to end is 
largely a matter of weighing alternatives." 

The first requirement for an appraisal of the economic aspects of 
alternative solutions to a problem is knowledge and landerstanding of their 
performance in physical terms. How does the protection of an area from 
flooding provided by a reservoir conpare with the protection provided by 
a flood wall or levee in terms of the reduction in stages and frequency 
of flooding, and in the area flooded at various stages? How much power 
will a hydro plant generate and what are its characteristics in meeting 
load requirements? How much and what quality assured water -VTill a reser¬ 
voir yield for municipal and industrial use and for low flow augumentation? 
How large and what will be the other significant features of the permanent 
pool in terms of recreational use? These are examples of the kinds of data 
on physical performance that are needed for the economic appraisal of 
alternative solutions. 

Cojigparison of the relative economic desirability of various altern¬ 
atives requires a quantification of their salient beneficial and adverse 
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sffecfcs in ‘tGiriiis of aJi accspiai)!© coimnon denominstor. In oiir fi*©© and. 
highly corapetitive society, the market mechanisin serves to bring into 
balance scarce resources with product demands. Under these conditions;, 
market prices provide a measure of the exchange values, e^{pressed in 
common monetary terms, that both producers and consumers attach to goods 
and services. Thus, for most project effects, monetary values expressed 
in market prices provide an acceptable yardstick. For a limited ntmiber 
of additional effects such as, for exanple, recreational use, for which 
market prices are largely larking, it may be possible through demand 
curve analyses or other techniques to derive simulated market prices which 
provide a fair measure of conpeirability. Some progress is being made 
along these lines in studies by Resources For The Future and others. How¬ 
ever, there are and probably always will be significant residual intangible 
effects which defy expression in moneatry terms such as secTirity of human 
life, preservation of species, and scenic values. These should be described, 
as fully as possible in qviantitative terms, to provide the best possible 
basis for judging their inportance in choosing among alternatives. Where 
the realization of intangible benefits necessitates an expenditure solely 
for this purpose, the cost may be taken as a measure of the minimum value 
assigned to these benefits. 

Differences in the pattern of the time streams of benefits and costs 
for various alternatives must also be reconciled. In part this may be 
acconplished through conversion of all benefits and costs to a common time 
basis. For this purpose we are now using a single interest rate, as pro¬ 
vided in S. D. 97 - This rate is computed as the average rate of Interest 
payable by the U. S. Treasury on outstanding long-term securities of the 
United States. Althoiogh there is now quite broad acceptance of the single 
interest rate concept, there is lacking a broad consensus among authorities 
concerning the validity of the basis in S. D. 97 for determining the rate 
for use in benefit-cost comparisons. Further studies of the matter are 
under way. 

Special aspects of the problem of appraising solutions concern the 
conparison of alternatives in the public sector and in the private sector 
as, for example, in conparing a commercial navigation project with 
alternative modes of treinsport, e.g., a railroad, or in coitparing a 
Federal hydroelectric project with a private thermal plant. SD 97 pro¬ 
vides that the evaluation of alternatives shall be made in conparable 
terns. In order to give effect to the broad public viewpoint in these 
instances, it is considered appropriate that the project rates for 
interest, tajces, etc., should be applied to the private project rather 
than vice versa. In essence, this has the effect of eliminating dif¬ 
ferences of a financial or accounting nature and reducing the appraisal 
to a conpanison of the actual use of resoinrces valued in conparable 
terms in each alternative solution. 

The requirement that a uniform yardstick shall be used in the appraisal 
of alternative solutions applies to several other aspects of the problem 
including period of analysis, taxes, price levels, secondary benefits. 
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amortization and salvage. These matters are not discussed in this paper 
as they are covered in considerable detail in the Green Book and in S. D. 
97. leither has this paper touched on the many complex conceptual and 
procedural problems that face the planner in combining the solutions^^to 
specific problems in order to come out with the system that is best in 
terms of all of the needs and purposes, since these matters are the sub¬ 
ject of other seminsir papers. 
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CJOSTUJG AUD EVALtJATIOH OF ALa?ERNA,TIVES 

H. J. Mullaney 

Staff Engineer, Board of Engineers for Rivers and Harbors 

Washington, D. C. 


1. The specification of costs and benefits is a vital part 
of each stage of the planning process of a water resources system. 

It plays an Important role from the earliest stages of plan inception, 
and preliminary screening, thru final plan fomtulation and economic 
^Justification, to the fin^ stages of cost allocation and cost diar« 
ing. At each of these stages the decisions made and the results 
obtained can be no sounder than the soundness of the benefit and 
cost data on which they are based. Indeed the goal of plan formu¬ 
lation is often stated as the maximization of net benefits or the 
difference between benefits and costs. It is the purpose of this 
paper to consider briefly the economic basis of evaluation of the 
inputs and outputs of a water resources system, some of the measure¬ 
ment and other problems Involved in such evaluation, and for certain 
specific purposes some recent developments affecting their evaluation. 

2. Someone once described economics as the science of choosing 
from among all practical altenaatives the one that is best. Surely 
the choice is impossible unless the costs and effects of the several 
alternatives can be expressed in somewhat conparable terms. Thus 
the objective is to express the real values in comparable terms. 

It is only then that we can say what the difference is for two 
alternatives in the values foregone and the values derived. This 
economic costing auad evalxxation of alternatives involves many 
coB^ilex problems of measurement. They involve first of all measure¬ 
ment of the quantltites of both the goods and services that go into 
the project and the goods and services that are produced by the 
project. Goods and services are used here in their broadest sense. 

The measurement of these resources and products is made difficult 
by the fact that some cannot be reduced to physical or even measur¬ 
able quantities such as cubic yards, pounds, man-hoxirs, kw-hours, 
etc. The problem of reducing the effects of water quality control 
to standard units of measurement is a good example of the difficulties 
that arise in attenqjting to scale, in this case, the output of a 
water resource project, in meaningful units of measurement. 

3. However, although the measurement of some of the inputs or 
outputs of a water resources project present serious obstacles this is 
no license to lower our standaids of measurement. Nor because of 
difficulty of measiurement can we Ignore or minimize the importance 
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of a particular effect. Even if it is practically Immeasurable 
we should describe it as accurately as possible and circumscribe 
its magnitude at least qualitatively if not quantitatively. We 
have the definite responsibility to make these important measure¬ 
ments as precisely as we know how. 

4. A further difficulty arises from the necessity to express 
the diverse inputs and outputs in comparable teims. The only common 
measuring device is of course dollars. With a perfectly competitive 
econcany and consumer sovereignty^ the value of goods and services 
is measured hy the consumers willingness to pay for them. With such 
a system prices play a vital role. Not only are they simple measures 
of value but they are the levefs that operate the market mechanism 
and allocate the available resources in accordance with the consumers 
demands. In the cranpetitive model prices perform these roles without 
friction. As a result, the demands of the consumers are satisfied 
at the lowest possible costs, the factors of production rewarded 
in accordance with their contribution to the production process 
and the -fcdiole economic process is conducted with the efficient use 
of the nation's resources. The important thing to note is that wltli 
such a model prices are accurate measures of real values. IBxfortunately, 
there are several reasons why this model does not accurately represent 
the working of our economy. Even in the private sector of the econcaay, 
and more particularly in the public sector, there are many departures 
from the perfectly competitive model. 

a. First of all some of the goods and services associated 
with water resources development are collective goods and not market¬ 
able. Flood control is an example. We don’t really know what flood 
control is actually worth to an individual since it is rarely marketed. 

b. Certain costs or effects are of an intangible natirre. 

There is no way to evaluate in monetary terms the cost of a scenic 
resource flooded out by a reservoir or the value of providing the 
esthetic good of a clean stream. 

c. There is a lack of market data for certain products 
or services. Although public outdoor recreation is a marketable 
service such services are usually provided in whole or in part at 
public expense. 


d. Certain sectors of the economy are regulated in the 
public interest and the market mecdianism does not function freely In 
these areas. Transportation is an example and I will have more to 
say about the measures of value in this sector later on. 

e. Another factor of growing importance is the restraint 
placed on the free operation of the market hy the concentration of 
economic power in larger and larger units. An example is the presence 
of prices set administratively rather than by the operation of the 
market. As one author recently stated "In a large part of indtistry 
the market is not equating supply and demand throu^ a flexible price 
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I mechanism hut is bringing an adjustment of production to demand 

\ at administratively determined prices.” (l) 

5. The result of all these deficiencies is that prices may 

: not be the accurate representations of value that they are in a per¬ 

fectly competitive world. Because the market mechanism does not fur¬ 
nish market prices for all the purposes and products of water resources 
I development, or furnishes prices that do not represent real values, 

we are forced in some cases to adopt other means so that we can measure 
the effects of such systems on a reasonably comparable basis. One 
solution that comes to mind is that, when prices are not available 
or do not adequately measure real values, we could use costs in lieu 
of prices. We of course do use costs in many cases. There are two 
> situations where this applies. The first is where we would use 

inquted costs as the measure of value for the project goods or ser¬ 
vices. This is essentieuLLy what we do in estimating flood damages - 
we estimate what it would cost to restore or replace damaged or lost 
piropeity. On a somewhat more elaborate scale this is essentially what 
E we do ^en we estimate, for example, the value of hydroelectric energy 

( as the alternative cost of energy from an equivalent steam plant. 

This method of estimating value by means of alternative costs is 
acceptable if used properly. It it is not used carefully it can lead 
us far afield. There are three conditions that must be satisfied if 
the method of alternative costs is to serve as a measure of value. 

First there must be a demand for the goods or services produced. 

* Secondly, the alternative chosen must be a real alternative way 

of satisfying the demand. And fineilly the alternative chosen ^ould 
be the lowest cost eiltemative way of satisfying the demand. For 
example, consider the case of evaluating the worth of municipatL and 
industrial water supply in a multiple-purpose project. Let us assume 
that the demand for the water has been definitely established. Now, 
althou^ the easiest way of estimating the value may be a single- 
i purpose water supply reservoir at the same site as the multiple- 

purpose reservoir under study, there may be a site on a tributary 
that wotild serve equally well at a lower cost eind would probably be 
the site chosen if local interests were to develop their own supply. 

Or the cost of either reservoir may grossly overstate the value of 
the water if construction of a lower cost well field is a feasible 
, alternative.. This example is not too far fetched as we have had in 

the past survey reports where water supply was evaluated by a single¬ 
purpose reservoir at the same site as the multiple-purpose reservoir 
without full consideration of the availability of other alternatives. 

6. If a particular service is an intangible that cannot be 

I reduced to monetaiy terms by imputed costs or if there is no real 

alternative that might be costed as a measure of value then we are 
left with the ta^ of describing the service and its effects end 
circumscribing their magnitude in qualitative terms at least. Very 
often we could at least show what the intangible is costing- For 
exaaple, we often provide a hi^er degree of flood protection for en 

! 

I (1) Gardiner C. Means "The Corporate Revolution in America" I962. 
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iiT ’i'i fltT i ftfPA. than is indicated, on the hasis of ta ng ible 'benefi'bs* This 
Is because of the threat to life, health and security of the people in 
the area. We could easily show the cost of these intangible 
considerations by Moving the cost of both the recomraended plan and 
the plan based on tangible benefits. The difference is the cost of 
the intangible considerations. 


7. One of the real problems of costing and evaluation of alter¬ 
natives is tracing out or defining over the project life the effects of 
each alternative, whether beneficial or detrimental. This process of 
tracing out must be performed twice - once with the project euad once 
■without the project in order to estimate the true differential effect 
attributable to the project. This requires imagination and ingenuity 
no less than does the plan formulation process itself. Unless all of 
the effects that are significant are weired in the balance scales of 
costs and benefits we cannot of course produce a true economic solution. 
It may be extremely difficult to estimate the changes in the stream 
regimen below a reservoir, or the shore changes caused by a harbor 
entrance channel but the differences in these items with and -without 
the project are economic gains or losses attributable to the project. 
There are one or two other things that are significant in connection 
•with the "with and -without"principle. First of all ’’-with and -without" 
is not the same as "before and after." A simple illustration will 
make -this clear. In a fairly recent report it -was esimated that 
land values in the flood plain as of the first year of the project 
•were so much and that these would increase over the life of the pro¬ 
ject due to higher land uses. The difference, properly discoxanted, 

■was attributed to the project. This is a before and after comparison 
not a -with and -without comparison. It -was quite clearly indicated 
in the same report that even without the project a change to higher 
land -use, thou^ at a lower rate, would -undoubtedly take place. 

Obviously the real benefit attributable to the project is represented, 
by the difference between these two profiles of development and not 
between -the profile with the project and the initial -value. Tftiless 
the with and without principle is carefully considered we will find 
ourselves attributing to the project beneficial effects that come 
about frcEi normal growth, from technological improvements or other 
developnents unrelated to the project itself. 


8. The other point is that the incidence of the costs of the 
detrimental effects of a project has no bearing on the economic 
^swer. Mthough the costs of poorer drainage caused by a project may, 
for exa^le, accrue to some unsuspecting farmer rather remote from 
•the ^ject, and not the Feder^ Government, these costs are part 

economic cost of the project and shoxild be estimated to 

leffali?frL°^ Federal Government is shielded 

leg^y from responsibility for such damages they still remain a 

SS ST" Tt® told emd save clause 

n ^ from Inclusion in the anal;™is 

•fco develop the true economics of the project. 
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9 . Another principle of economic analysis that ve sometimes 
lose si^t of is the so-called princijiLe of sunk costs. Once funds 
have teen committed to the construction of a project the only costs 
that are still subject to our decisions are future maintenance and 
operation costs. At the time of planning the project we may have 
expected a stream of benefits sufficient to cover all costs. Suppose 
after construction we find that the benefits are not sufficient to cover 
ftii costs including the Interest, and amortization of the original 
investment and the maintenance and operation of the project. It 

would be obviously wrong to close down the project for this reason. 

That would not eliminate the charges on the investment. If the 
future benefits are more than enough to pay for the m a int enance and 
operation charges, it would pay us to maintain the project. By so 
doing we minimize our losses. This is a rather obvious example. 

One that is not so obvious occurs sometimes with respect to harbor 
developnent. Suppose we are in the fortunate position of planning 
a system of harbors to serve a particular trade. Suppose it involves 
one shipping and two receiving harbors. The transportatlDn savings 
on the entire traffic movement must be sufficient to justify all three 
harbors and must be allocated among them on some logical basis. 

Suppose now that the shipping harbor and the first of the receiving 
harbors have been built, but when we come to build the second receiving 
harbor we find that the portion of the transportation saving pre¬ 
viously allocated to this harbor is no longer sufficient to justify 
its construction. In such a case it would be proper to credit the 
full transportation savings on its commerce to the harbor in question 
and reserve no part of these savings for the shipping harbor that is 
already built except possibly a proportionate contribution to its 
maintenance. If the harbor in question is justified on this basis 
it should be constructed. What we are doing is divorcing ourselves 
from the effects of previous decisions and basing our decisions now 
solely on the future costs and benefits that are still subject to 
that decision. This gives us the proper economic answer. As Grant 
and Ireson ( 2 ) succinctly put it "in choosing between alternatives 
for the future the important question is not, 'Where have we been?' 
but rather, 'Where do we go from here?'." 

10 . Finally it shoixld be pointed out that in measuring the 
effects of a project the costs and benefits should be the net valves 
attributable to the project. The benefits of bringing an acre of 
land into production are the increased lettums to the fancier net of 
the associated costs incurred to bring the land into production. 
Simil 6 u:ly, the costs chargeable to the project If it should cause 
an acre of land to be taken out of production are the decreased 
returns to the fanner net of the costs of production avoided. This 
same principle applies in other areas of benefit and cost evalxiation. 

In many cases this requires careful consideration to assure that we are 
compering like things and that the end products eire the net benefits 


12 } ''Principles of Engineering Economy" Hh Ed. i960 p. 290. 
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from the national viewpoint that we are trying to maximize. The 
prohlem of netness is of general concern^ occurs in all economic 
measurements, and must not be overlooked. 

11. Risk and mcertainty are inherent in costing and evaluating 
alternatives. Much has been written on the subject of decision m a k ing 
tinder conditions of uncertainty. The final sentence by Professor 
Dorfman in his discussion of the subject summarizes the sittiation 
very well: (3) "At present, however, the problem of uncertainty is 
clouded with uncertainty." I do think we need to consider this 
subject and to get others to realize the risk and uncertainty in 
water resource development. It is a lack of appreciation of these 
matters Idiat have tended to surround our B/C ratios with an aura of 
precision that is not warranted. There are three principal circtoa- 
stances that give rise to risk and uncertainty in evaluating water 
resources developments. First since the benefits accrue in the 
distant future we have the uncertainty that is common to all invest¬ 
ments that depend on remote realization of returns. We also have 

the uncertainty due to technological innovation that might render 
a project economically obsolete althou^ it is perfectly sotmd 
physically. And finally, in the field of water resources we have 
the unique risk due to the random nature of water occurrence. The 
divergence of opinion on the allowance that should be made for risk 
and vincertainty covers an extremely wide range. One aspect that merits 
consideration is the substantial difference in the risk aad uncertainty 
inherent in investments in water resources projects and those in the 
private sector of the economy. The former generally represent rela¬ 
tively low risk Investments. The products and services of water 
resources development go to satisfy the nation's most basic needs 
for domestic and industrial water, food, fibre, energy, transportation, 
recreation, emd protection from the ravages of flood and drought. These 
goods and services are so basic to ell human activities that the 
projects that ftimish them are not as susceptible to changing 
consumer preferences and to technologic end economic obsolescence 
as projects serving less basic demands. They are not comparable in 
riskiness, for example, with ventures to satisfy the nation's danand 
for hula hoops. Also, many people do not take into account the 
trmnendous flexibility of most water resource projects. Reservoirs 
that may have been planned and Justified for a particular use are 
readily adaptable to serve the whole spectrum of water demands. This 
also tends to reduce the lisk iiiherent in a particular project. 

12. Methods too numerous to discuss here have been suggested for 
dealing with the problem of risk and -uncertainty in the planning of 
water resources projects. Professor Dorfman describes some of them. 

The simplest would be to make an allowance for risk in the discount 
factor. Professor Thomas suggests that this be related to the standard 
deviation of the parobability distribution of the net retxims. Thus 
pa:oJects whose benefits had a high degree of variability would be penalized 
accordingly. All of these methods become very complex in application. 

('3) l^iss~et~arr~''’lDesi^ of Water Resources Systems" p. I 58 . 
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Also they are limited to those areas vhere the probahility 
distribution of the effects of a vater resources project ceui be 
estimated. While this may be possible in estimating the risks 
inherent in hydrologic phenomena it is extremely difficult to 
account for the economic and technological uncertainties to 
Tdilch our planning is subject. There are two practical things 
that can be done as hedges against risk and uncertainty. The first 
is to make our estimates sound and conservative, and the second is 
to limit the period of analysis to no more than 50 years for those 
projects that are not flexible and are most likely to be affected 
by economic and technologic changes. 

13 . Some economists argue that people collectively have a 
different time perspective than they do as indlvidxials. Acting 
as an Individual a person is primarily concerned with his more 
immediate or short term welfare and that of his family, while acting 
collectively he takes a broader, more altruistic, and longer view 
of things. This appears to me to have considerable merit. 

Certainly, for example, a generation or two is a very short time in 
the life of a nation. A principal component of the discount factor 
is therefore a factor representing the social time preference of 
money which includes the social evaluation of opportiinities foregone. 
Both of these concepts, social time preference and an allowance for 
lisk and uncertainty must be accounted for in our discounting of 
future costs and benefits. However, the time preference should reflect 
the time horizon of society collectively and the allowance for risk 
should reflect the compeuratively low risk involved in the water resources 
field. 


Ih. As a practical matter we will continue to use the rate, 
currently 2-7/8 percent, prescribed by the BOB. This approximates a 
no-risk rate since it is really based on the expected financial sol¬ 
vency of the Federal Government. This rate may approximate the low 
rate indicated from the viewpoint of social time preference, but it 
would appear that a factor should be added to it to account for the 
risk inherent in planning and developing water resoxurces projects. 

As indicated the risk component wotild be relatively small for this 
essentially low risk area. It would probably take considerable time 
to effect any change in our present procedxires with respect to discount 
rates. And the change will probably have to be made on the basis of 
judgment as a result of the public consensus that culminates in the 
legislative and executive branches of the Federal Government. A study 
of this matter has been undertaken under the sponsordiip of Resources 
for the Future. Professor Kenneth Arrow of the TMiversity of California 
has been selected to make the study and it is hoped that this study 
will shed some much needed light on the subject. 

15 . I am going to talk briefly now of certain specific types of 
benefits - principally those affected by recent changes in policy. 







16. Redevelopment benefits . The first of these are the so-called 
redevelopment henefits. Section V A(3) of S.D. 97 provides that 
''formulation and evaluation of plans or alternative plans shall "be 
accomplished in such a vay as to permit timely application of 
standards to conditions of * * * * * chronic euid persistent unemploy¬ 
ment or xmderemplojment in designated areas," and in such cases 
"project benefits daall be considered as increased by the value of 

the labor and other resources required for project construction, and 
expected to be used in project operation, project maintenance, and 
added area employment during the life of the project, to the extent 
that such labor and other resources would—in the absence of the 
project~be rmutilized or mderutilized. Such benefits should be 
clearly identified as redevelopnient benefits for the purposes of 
cost allocation, cost-sharing procedures, and to indicate their 
significance for project justification." The following discussion 
deals primarily with labor resources but a similar approach would 
apply to other unutilized or underutilized resources. 

17 . There are three categories of benefits mentioned - those in 
connection with project construction, those related to project main¬ 
tenance and operation and added area employment. It is necessary, I 
believe, to make a distinction between the first two categories and 

the last one. The first two represent primary benefits while the third 
class is very likely to represent secondary benefits. If part of 
the labor or other resources employed in the construction or main¬ 
tenance of a project woiald be unemployed or xmderanployed in the absence 
of the project the reed, economic value of this labor is zero or very 
low. Without the project its contribution to the national product 
would be little or nothing. This matter is discussed at some length 
by Eckstein. (4) Therefore, in estimating the cost of the project 
such resources should be evaluated accordingly. Actually to avoid 
budget complications it is better to consider these as added benefits 
rather than induced costs. The increase in wages paid for such labor 
would be a measure of the benefit. In meiking such an estimate, we 
need to know first of all the total on-site labor required - broken 
down into unskilled, semiskilled and skilled categories, the amount 
of unemployed labor available in the area in each category; and the 
amount that is likely to be employed on the project. It is particTolarly 
important to consider the special skills required by the project in 
relation to skills of the unemployed labor available. Also, it would 
be unrealistic to consider that resources unemployed at the present 
time would remain unemployed indefinitely. It would be more reasonable 
to assume that these areas of high xmemployment would gradually, over 
a period of 10 or 20 years, approach full employment. The benefits 
claimed should be adjusted accordingly. 

18 . The third category of benefits namely those due to employment 
of otherwise vinemployed labor in plants attracted to the area by a water 
resources project are different from the first two categories of bene¬ 
fits for two reasons. First, they are very likely to represent trans¬ 
fers from one region to another. Secondly, the employment of this class 


Eckstein, ** Water-Re source Development." 
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of labor requires investments in plant facilities in addition to 
the investment in the project. The result of the first difference 
is that the employment benefits may be entirely regional or local 
in nature with no net benefits to the nation as a whole. The 
result of the second difference is that the estimate of the bene¬ 
fits must recognize that these benefits are due only in part to 
the water resources project and in part to the investments in plant 
facilities. Secondary benefits also arise from the employment 
generated in service type industries because of the increased in¬ 
come in the region. These may be estimated by application of a 
multiplier to the employment benefits due to construction, main¬ 
tenance and operation of the project and to the induced employment 
benefits in plants attracted to the surea. Since the service 
industries in a redevelopment area are likely to have excess 
capacity the multiplier should be moderate. Mr. Roterus is his 
discussion of the role of ARA. (pages 135-142) suggested that a 
multiplier of from 0.4 to 0.6 would be reasonable. These benefits 
shoTold also be discounted assuming a gradual decline to zero in 10 
or 20 years. 

19 . It follows from the above discussion that the benefits 
due to employment of tuaemployed resources in the construction and 
maintenance of the project are net gains to the nation sind should 
be included in the economic justification of the project. The 
third class of benefits are secondary and likely to represent no 
net gain from the national viewpoint. It is not entirely clear 
from S.D. 97 how these secondary benefits are to be handled. Since 
they are discussed separately from secondary benefits and since no 
distinction is made between direct employment on the construction 
and maintenance of the project, and employment in plants attracted 
to the area by the project, it rad^t be inferred that the intent was 
to consider them on a par with primary benefits. On the other hand, 
the discussion of secondary benefits makes no exception for treat¬ 
ment of such secondary employment benefits. Therefore it seems to 
me that the regional or area employment benefits due to employment 
of labor that would otherwise be unemplosred should be carefully 
estimated and shown separately from the primary benefits. It shoxild 
be clearly indicated that they are benefits due to added area employ¬ 
ment. If they Bxe considered significant they could be included in 

a separate B/C ratio as svjggested in S.D. 97* The weight given them 
in the final recommendation would be a matter of judgment. It cer¬ 
tainly seems clear from the document that it was intended that they 
be given more weight than the usual type of secondary benefits. If 
they are shown sei)arately and if the consideration given them in the 
final recommendation is spelled out this will meet the document 
provision "to indicate their significeuice for project justification." 

20. Navigation benefits . One of the areas mentioned where 
prices may not serve as accurate measures of. value was in the regu¬ 
lated sectors of the economy. The most important such area related 
to water resources develojinent is in the field of transportation. 

Our inland navigation projects compete directly with other modes of 
transportation. In the past the benefits acciniing to new, or exten¬ 
sions of existing waterways have been estimated on the basis of a com- 

between rates (prices) of land transportation end constructed 
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charges for harge transportation. Iftifoitunately, transportation 
pricing, partic\xlarly for railroads, departs very markedly from 
competitive pricing so that the prices charged are not ti*ue measures 
of the value of the goods and services that are required to provide 
the transportation service. The Green Book, S. D. 97# and 
the Engineering Manual *>-11 Indicate that the proper measure of "bene¬ 
fits for navigation improvements is the difference hettreen the 
incremental costs of providing the service via the waterway and the 
incremental costs via the lowest cost alternative mode of transpor¬ 
tation. Up until the present time few if any projects have been so 
analyzed. The principal reason for this is that some question exists 
regarding the quality and adequacy of the transportation cost data that 
are available. This applies particularly to rail transportation. 

The rail cost data that are available etre the so-called territorial 
cost data publidied by the Interstate Commerce Commission. For this 
purpose the Commission divides the nation into four broad regions. 

The published data includes the average out-of-pocket costs and the 
average fully distributed costs for all rail carriers in each region, 
by mileage block, type of equlpnent, and tons per car. They thus 
represent broad aggregated data. However, it is possible to approxi¬ 
mate the costs of a specific movement by adjusting the items in the 
ICC Hail Form A. Thus if the number of switches for a partictilar 
movement is known and is different from the territorial average the 
territorial costs for this item can be adjusted accordingly. Simi¬ 
larly with the other items of expense in Rail Form A. Such adjusted 
cost data are those usually introduced in proceedings before the ICC. 

21. Time does not permit going into this very complex subject 

in any great detail. The Board staff has been studying the matter for 
some time. There is a rather wide divergence of opinion on the subject 
of the quality of the data. My own view is that while the cost data 
that are available are not sufficiently precise to permit an unquali¬ 
fied estimate of actual costs of specific movements they are sufficiently 
precise to be a very valuable aid in making a final Judgment on a 
particular project. For example,' where a project is only marginally 
Justified on the basis of rates but on the basis of costs fails of 
Justification by a substantial margin a negative recommendation would 
appear to be warrsuited. All current and futxire navigation reports 
•vdiere alternative modes of transportation are involved will have to 
give very careful consideration to this probl^ £ind, if rates axe 
used, show their relation to costs. 

22. Two developments, one short range and one long range, may 
assist us in the evaluation of such projects. The first is the recent 
emphasis on improved cost data. The Doyle Ccanmittee laid great stress 
on this. (5) A key recommendation of the Committee was for the develop¬ 
ment of improved techniques for obtaining cost data. In this connection 
the ICC has underway the computer programming of Rail Fonn A. This may make 
it possible to obtain a relation between the costs of particular 

carriers and the average territorial costs. The long term improvement 
referred to is a trend toward cost-based pricing in transportation. 

Noting that the Doyle Committee laid great stress on cost related rates 

(5) "National Transportation Policy^ - Report prepared for the Committee 

on Interstate and Foreign Commerce, U. S. Senate. Committee Print, 

87 th Congress, 1st Session. 
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Professor Nicholson of Claxk TMiversity, vho worked with the Doyle 
Committee, recently stated "* * * that policy which encourages cost- 
related prices is the most effective single method of insuring 
good transportation performance ♦ * * * The economic importance of 
policies that insure that essential transportation needs of a country 
aare met with a minimum expenditure of economic resources can heirdly 
he exaggerated.” 

23 . There is one final point that the seminar discussion has 
hrou^t out with reference to navigation. Since we are discussing 
comprehensive planning as related to water resources develonnent, 
we also need a broader focus on planning related, not to navigation 
per se, but to transportation generally. For example, in estimating 
the prospective traffic for a waterway we need first to know the 
total transportation service that will be required in relation to 
the future economy of the region as pro^jected in the economic base 
study. Then we need a determination of the intermodal distribution 
of this total, taking into account the changing economics and 
participation of each mode. Only if we adopt this broader view can 
we contribute fully to the attainment of the goal of a fully efficient 
and coordinated transportation system with a minimu m expenditure of 
resources. We must look increasingly to the Depeurtment of Commerce 
for guidance in this eurea and some of the reseeu^ch which Mr. Hupp 
(pages 130-134) Indicated is getting mder way will be of assistance. 

2k. Deep-draft harbors . I want to discuss briefly one other 
phase of navigation where both the problem of plan formulation and 
evaluation is involved, namely, in deep-draft harbors serving 
supertankers. In the past when the great ma^jority of our ports were 
35 feet or less in depth Improvements generally served all classes 
of ships including general ceorgo vessels, dry bulk carriers and temkers. 
The trend to supersh-ips particularly for carrying crude petroleum and 
petroleum products has led in recent years to many lequests for 
deepening harbors beyond 35 feet. Althoxj^ in some instances dry bulk 
carriers are also involved in most cases such improvements are for the 
exclusive benefit of petroleum tankers. This introduces a new 
dimension in plan formulation since in these latter cases the liquid 
nature of the cargoes involved offers alternatives other than deepening 
that would not be feasible where genereJ. cargo and dry bulk commodities 
are also involved. Alternatives such as offshore loading and unloading 
facilities with pipeline connections to shore storage, and lorg piers 
carrying pipelines to deep water wharves, are not only feasible but 
have been constructed at many world ports. It therefore seems that in 
order to evaluate properly a harbor improvement solely for the benefit 
of supertankers we need to consider these alternatives. lEhis intro¬ 
duces problems involving joint use of facilities,' product integrity, 
and other complexities. The Corps is attempting to work out some of 
these problems with the industry. This will take time. But in the 
meantime we casanot ignore such alternatives and assume that the only 
answer to handling the modem supertanker is by continued widening and 
deepening of existing channels. Such solutions are becoming enormously 
costly in many locations. Even where such deepening can be justified 
by the transportation savings this is not a true measure of the worth 
of the project since one of the other alternatives may be superior. 
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Therefore full consideration must be given to all practical 
alternatives. 

25 . Water quality control . Water quality control presents 

one of the most difficult areas of evaluation. First of all many of 
the highly complex inteixelationships that occur in a stream viiere 
pollutants are introduced sure not well known. Also the everchanging 
condition of the stream makes it difficult to measure accurately 
many of the important parameters in physical let alone economic terms. 

A considerable amount of research is being done in this field both 
fiem the physical and biological aspects as well as on the economic 
considerations. The Resources for the Future and the U. S. Public 
Health Service have studies underway. Allen Kheese’s "Water Pollution 
Economic Aspects and Research Needs" is an excellent introduction to 
the subject. 

26 . I we all recognize the shortcomings of our present 

procedures. What we do, in effect, is to set certain standards of 
quality as a goal, design the system to supply the flows needed to 
meet the standards, and then determine the benefits based on the lowest 
cost alternative way of providing equivalent flows. One of the questions 
that arises in considering the inclusion of water quality control in 

a project is whether or not there is a real demand for this purpose. 

In the absence of the Federal project would local interests set the 
same standards and devise similar ways to meet them? As indicated 
earlier unless there is a real danand for water of a certain quality 
the method of estimating its worth by means of alternative costs is 
not valid. 


27 . Another difficulty in measuring water quality control bene¬ 
fits is that some of the important effects are intangible. Considera¬ 
tions of health, or the esthetic worth of a clean stream, are examples. 
However, many of the effects are tangible and measurable. For example, 
the provision of cooling water, the savings in use of soap and deter¬ 
gents by reducing the water hardness, the reduction of corrosion of 
fixed and floating plant, the reduction in municipal and industrial 
water treatment costs, and the reduction in damage to recreation and 
fish and wildlife resources can be measured at least approximately. 

Much progress could be made if we were to malce a concentrated effort to 
circumscribe these measurable effects of water quality control. Recog¬ 
nizing that this is only part of the story we would at least narrow 

the area that depends on intangible considerations for its justification 
and reduce the area of doubt generated by our current procedures. 

28 . The seminar discussion of the problems connected with water 
quality control and the role of the U. S. Public Health Service in 
helping to solve these problems (pages 124-129) permit a measure of 
optiraam. The solution of some of these problems is, of course, in 
the future, perhaps 5“7 years away, but the necessary study emd 
research is underway. In the meanthne we can anticipate an increasing 
body of knowledge that will permit the gradual refinement of our 
analyses and planning. A suggestion that we can in some cases design 
real alternatives to water quality control other than dilxttion by 
means of single purpose storage projects merits attention. For example, 
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the conveyance of wastes to points of dilution may he a feasible 
alternative to consider in some cases. Finally the caution is 
worth repeating that in making future estimates we cannot simply 
assume continuance of present patterns of use, but must consider 
carefully the more efficient water use made possible by technologi¬ 
cal advances (the by-product use of wastes in the sugar beet industry 
and the development of biodegradable detergents are good examples.) 

29 . Recreation . The emerging importance of recreation in 
water resources development was recognized by Congress in Section 
4 of the Flood Control Act of 1944. The authorities provided 
therein gave the Corps considerable range in providing for recrea¬ 
tion at reservoirs. In actual perfoimance the role of the Federal 
Government was somewhat restricted tinder guidelines established by 
the Executive Branch and Congressional Committees. This was somewhat 
at variance with the tremendous growth of water-based recreational 
demand as indicated by the recreational visits to Corps projects. 

These increased 8 times between 1950 and I 962 reaching an alltime 
high of 127 million visits in the latter year. The principal effect 
of S.D. 97 is to increase the importance of reci*eation in water 
resources development. The former somewhat dubious role of recreation 
and fish and wildlife in water resources planning has been clarified. 
Recreation is to be considered on a more comparable basis with other 
uses of water. This increases the importance of the task of evaluating 
recreation and fish and wildlife benefits. Althou^ recreation is, 
as indicated earlier, a marketable service it is usu all y provided with¬ 
out charge. Hence the market does not provide a basis for evaluation. 
Althou^ referring specifically to sport fishing benefits Professor 
Crutchfield succinctly stated the reasons for the condition as applied 
to recreation generally (6) "It is worth repeating that this value 
is not inherently incapable of measurement. In a few cases, unfor¬ 
tunately of trifling Importance, lake and stream fisheries (or the 
temporary right to use them) are sold on a purely business basis. 

The essential problem is not that the service is intangible but that 
law and tradition make it accessible on a basis which does not measure 
our willingness to give up other things to enjoy our sport. It is 
necessary to simulate the results of a market pricing mechanism ■vdiich 
is not permitted to operate because it is inconsistent with a policy 
of conplete equality of access to outdoor recreational resotjrces." 
Because the evaluation is not performed by the market mechanism 
we are forced to approximate the value of recreation by other means. 
Evaluation of recreation benefits has generally fallen into one of 
three methods - expenditures, income, and imputed value per 
user day. All three methods have serious shortcomings. The last one, 
currently in use by the Federal agencies, is perhaps the least ob¬ 
jectionable. Values currently used are based on a schedule provided 
by the Inter-Agency Committee on Water Resources. To the extent that 
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these ■vslues simulate the market mechanism as Professor Cmtchfield 
suggests and are representative of what people would he willing to 
pay for the recreation they are appropriate measures of value. How¬ 
ever, the schedule provides a wide range from among which specific 
unit values must be selected on a judgment basis. It is understood 
that this matter is xmder further study by the Interagency Panel and 
a furtter report is expected in the near future. An item of equal 
importance is developnent of projections of demand for forecasting 
recreation needs. Much work silong this line has been done by The 
Outdoor Recreation Resources Review Commission (ORRRC). Study Report 
No. 23 , in particular, should prove to be a valuable aid for this 
purpose. The presentation by Mr. Caulfield (pages 107-114) indicates 
that the newly created Bureau of Outdoor Recreation will also provide 
valuable assistance in this area. 

30 . Senate Document 97 has something of significance to say on 
several other items of cost and benefit evaluation which time does not 
permit me to discuss. I strongly urge a careful reading of that 
docimient by all concerned. I am sure such a reading will generate 
much fruitful thought on the subject of costs and benefits. 

31 . It is rather obvious from this brief review of the costing 
and evaluating of water resources projects that we have not progressed 
to the point where the art of measurement of the costs and effects 
permits a truly objective and precise assessment of a proposed project. 
However, much progress is being made and the amount of research tmder- 
way in this area indicates that the tools for such measurement are 
being honed ever more sharply. Although judgment will always enter 
into the final decision we must continue to improve the basis for such 
judgment by defining the data and information on which it rests as 
precisely as we know how. 
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COKTBOL OF FLOOD PLAIN USE 


Walter G. Sutton, Planning Division, Civil Works 
Office of the Chief of Engineers 


OBJECTIVE 

The objective of controlling the use of the flood plains as well e 
controlling floods is to reduce the human suffering which occurs when 
floods cause loss of life, in 5 )airment of health, inconvenience and 
property damage. In ovir expanding economy, elimination of all flood 
damages by means of physical measures seems to be beyond practical ac- 
con^ilishment. Present expenditures of over million annually for 

flood protective works must be augmented to keep with the increase 
in potential flood damages to new developments in the flood plains. 

Control of flood plain use does not mean allowing the land to lie 
idle, even for areas not protected by physical flood control measures, 
but does mean proper use taking into account the flood hazard and the 
need for or advantages which flood plains have. 

' CONSIDERATIONS 

The Corps of Engineers has an interest in control of flood plain 
use from two aspects. One, to prevent developments which would reduce 
the effectiveness of the physical flood control measures which it builc 
and the other, to reduce flood damages in areas where dams, levees or 
channels, are not justified. And, as well, reduce damages in flood 
plains where projects are justified but are awaiting authorization, 
appropriation of funds and construction. Many millions of dollars of 
damages are sviffered every year in such areas but because of budgetary 
and capability limitations the projects are not yet in being. 

Maintaining project effectiveness . Dams and reservoirs are partic 
ularly subject to a reduction in effectiveness by developments in down¬ 
stream flood plains which prevent optimum release of stored water. Mar 
people, when they see a dam upstream from them assume tha-t there will > 
no more floods and proceed to put developments - structiires or crops - 
along the banks. Presvunably, we have the legal authority to operate tl 
dam in accordance with the established rule curve, but when such releas 
will cause significant damages, the dam operator is reluctant unless he 
is sure that the reservoir will spill. 

Encroachments on inproved channels, in addition to being subject 1: 
flood damages, may be obstructions to flow and cause increased flood 
heights and greater flood damages. 
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Reducing flood damages vhere T>hyslcal measiires are not justified . 

Since the Corps of Engineers has been in "the flood damage reduction 
business nationwide for almost 30 years, who woxold be a better group to 
advocate ways of reducing flood damages in areas not protected "by dams, 
levees and channel improvements? lower-cost site development and some¬ 
times the esthetic values of flood plain locations tempt people to 
choose to bid.Id in the flood plain. Sometimes it is mth Imowledge of 
the chances they take but often without that knowledge. We have a great 
opportunity to reduce flood damages at little escpense to the taj^payers 
by informing the people of the hazard of developing in the flood plain 
and encouaging them to plan and control its use. 

DETERMIKIIJG PROPER USE 

Proper use of flood plain lands depends on such factors as: 

The amount of land available outside the flood plain to meet 
present and prospective needs and the costs of development at such sites. 

The advantages of flood plain land from an economic viewpoint 
which include low-cost site development if the cost of flood protection 
or sufferirg flood damages are neglected; and accessibility to water, 
transportation facilities, and utilities. 

The advantages of flood plain land from a social viewpoint, 
which include the esthetic value of being near water. 

The disadvantages of flood plain sites from an economic view¬ 
point, which include the cost of flood protective works including flood 
proofing, and/or suffering flood damages and the threat to lives and 
health of people. 

The suitability of flood plain land for certain uses which are 
not subject to much damage, e.g., open spaces, ball parks, and parking 
areas. 

Optimum use of flood plain land can only be determined by coniparing 
alternatives which take into account the advantages and disadvantages. 
Establishing the value of the advantages and the cost of the disadvan¬ 
tages is difficult even for those which can be measured in monetary terras. 
This should not, however, be an excuse for not trying. 

One way to go about conparing the alternatives is to prepare an 
optimum economic land use plan, proceeding with the following steps: 

1- Estimate land needs 

2. Survey potential sites 

3- Estimate the cost of most economical means of developing 
outside the flood plain. 
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Es’tinia'te the cost of the most economical alternative for 
using flood plain land. 

5. Make an optimum economic array of sites. A more complete 
discussion of this procedure, although it is yet unperfected, is con¬ 
tained in a paper presented by Sutton^l) at the ASCE Environmental Engi¬ 
neering Conference in Atlanta in February I963. 

Decisions on the best land v.ii.S'si plan cannot, however, be based on 
social or economic factors alone. They both may be taken into accomt by 
devising a plan, as described above, which optimizes monetary values and 
then modifying it if judgment indicates that the social values would be 
worth the additional cost. 

METHODS OF CONTROL 

There are several ways of effecting control of the flood plain once 
a plan has been developed. Some are based on the exercise of police 
power; others on controls exercised by institutions who control the 
purse strings. 

The authority to establish regulations, which include encroachment 
line statutes, zoning ordinances, subdivision regulations and building 
codes, is vested in the States. This authority has frequently been 
passed on to local governments, but in some States is still retained by 
State governments. Lending institutions, such as banks and the Federal 
Housing Administration exercise control of development by withholding 
loan approvals or attaching restrictions to loans. Further, the land can 
be controlled by purchase of easements or fee titles. The non-availability 
of flood insurance, to some extent influences the use of the flood plain. 

In addition, governments eligible to assess taxes cou.ld set discriminatory 
rates’on developments in the flood plain, on the basis that public serv¬ 
ices to such properties are more expensive than to others. 

Primary dependence for preservation of flood control project 
effectiveness iri.ll be on establishment of encroachment lines. They apply 
to stream reaches downstream from dams, along floodways and improved 
channels and are defined as lateral limits or lines along streams or 
other bodies of water, beyond which in the direction of the stream or 
other body of water no structure or fill may be added. They are also 
used to establish designated floodways so tha.t a selected flood will pass 
without a significant increase in flood heights or significant flood 
damages to new structures. 

•Cloning ordinances include the establishment of encroachment lines, 
but usually extend beyond the limits of the floodway and divide the flood 
plain into zones reflecting different degrees of control and suitability 
for different kinds of uses, usually related to the degree of risk. 


(1) Stitton, Walter G., "Planning for Optimum Economic Use of Flood Plains" 
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Subdivision regulations may accoBj>lish the same purpose as zoning 
Qj'^jja.nces by applying retjuirenents as to uses and. stimctural designs • 

Building codes likewise may include standards for construction wiij 
will reduce or eliminate flood damages. 

Flood plain regulations can include requirements for flood proofir 
measures which would reduce flood damages. Flood proofing is defined £ 
a combination of structural changes and adjustments to properties subje 
to flooding primarily for the reduction or elimination of flood damages 
Sheaffer (2) listed 21 measures that come under this heading in his hoc 
on flood proofing. The most common means are raising elevations of roe 
beds and buildings and closing openings. 

RETROSPECT 

Writings . The earliest written statement on flood plain use adjus 
ment which J have been,able to find ?s included in an article bv Gilher 
White written in 1936^ where he stated "land planning lias additiona 
importance as it relates to the feasibility of reducing flood wastage h 
means other than protection. It seems entirely possible that in some 
flood plains change in location and structure of buildings or modlflcat 
of farming system may yield net gains greater than those from control o 
preventive works." 

Other writings appeared in the years immediately following in¬ 
cluding the editorial in Engineering Hews Record , March 1937j "The 
River Has Rights", and "Flood Control and the Cities; Land-use 
Policies Which May Aid in the Development of Flooded Areas in Some 
Communities," American City , March 1937 • 


(2) Sheaffer, John R., "Flood Proofing: An Element in a Flood Damage 
Reduction Program, ' University of Chicago Department of Geography 
Research Paper lo. 65, Chicago, i960. 

(3) White, Gilbert F., "The Limit of Economic Justification for Flood 
Protection," The Journal of land and Riblic Utility Economics, Vol. 
XII, Ho. 2 (May I936), pp. 133-li+8. 
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In. 19^2; Wertheimer(^) ■wrote a rather cpnrprehensive paper in ■which 
he pointed out that "increased flood damages are due to increased 
intrusion on the flood plains of rivers," and advocated control of the 
flood plain to ameliorate this condition. It is interesting to note that 
he considered one of the obstacles to such a ciore, to be the lack of in¬ 
formation on ■which to base controls. 

About 1950 quantity writing on the subject was resumed, culminating 
in the last five years in six books and dozens of articles, some large 
and some small, Gilbeirt White still being an important contributor. 

James Gtoddard, of Tennessee Valley Authority, by his own papers and 
distribution of literature in this field has stimulated interest in 
■writing on this subject. 

Congress. The U. S. Congress has demonstrated its interest in 
control of flood plains by authorizing Corps of Engineers projects con¬ 
taining items of local cooperation necessary to protect project ef¬ 
fectiveness. In 1961 Hertzler reported that Congress had authorized 
Corps of Engineers projects containing the following restrictions: 

Prevention of channel encroachment 
Prevent encroachment of ponding areas 
Paortial evacuation 
Building restrictions 
Prevent flood^way encroachment 

The Congress, however, has consistently refused to require regu¬ 
lation of flood plains where such ■would not bear on the effec^fciveness og. 
a Federal project. For example, the Senate Committee on Public Works 
in i960 did not concur in a recommendation for a reqi^rement of local 
zoning of areas not within the reach of the channel improvement project. 
(See Attachment A, page 359, for full quotation). 

The Congress, on the other hand, in i960 reflected i^fcs concern 
"over the increasing use and development of the flood plains of the 
rivers of the Nation, which presents additional areas, developments, and 
inprovements, that are subject to flood hazards, "with increased 
flood losses and damages,Because of the _ 

belief that if people knew the hazard of developing in the flood plain 
they would do better planning and that "The Corps of Engineers has 

{k} Wertheimer, Ralph B., "Flood Plain Zoning," California State 

Planning Board, June 19^2. . 4 . •cit ^ 

(5) Hertzler, R. A., "Corps of Engineers' Experience Relating to Flood- 
Plain Regulation," Papers on Flood Problems , University of Chicago 
Department of Geography Research Paper No. 70, Chicago, 19 

(6) Senate Committee on Public Works, 86th Congress, 2d Session, Report 
No. I52U, "River and Harbor, Beach Erosion Control, and Flood Con¬ 
trol Projects," June 6, i960, pp 1^0, 1^1 

(7) Ibid, p llU 
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assembled much flood plain information during the conduct of ihs 
authorized responsibilities for flood control, and has the personnel 
and organization qualified to imdertake a parogram of this kind," (8) 
it included in PL 86-6^5 authority for the Corps' flood plain information 
studies. 

Corps of Engineers . One of the early proposals by the Coip)S of 
Engineers for control of the flood plain vas contained in the River and 
Harbor Board's recommendations on the 19i|-0 Missouri River, Sioux City 
to Kansas City report, as follows: "that the States having a common 
boundary on the Missouri River shall, as a condition of construction 
along the portion of the river, establish by interstate compact floodway 
boundary lines and floodway regulations satisfactory to the Secretary of 
War. However, this recommendation was eliminated. 

The Corps of Engineers has had for many years a requirement in its 
instructions that favorable reports will recommend suitable remedial 
measures and local cooperation to preserve channel capacity and ef¬ 
fectiveness of project operation (para EM 1120-2-101, see Attachment 
B, page 360 for full quotation). The record of the Corps of Engineers' 
accomplishments is reflected in the tabulation of restrictions included 
above. A significant exanq^le is quoted from Hertzler's paper (9) as 
follows: 


'The local flood protection for Princeton, West 
Virginia, requires the city of Princeton and Mercer County 
to take necessary action to prevent future construction 
of residential buildings with first-floor levels below 
elevation 2399 feet mean sea level on about ^<-21 acres, 
of certain low-lying lands within, and adjacent to, the 
corporate limits. This restriction was imposed in order 
to assure that construction of the project would not 
increase the possibility of loss of life in the event of 
the occurrence of a flood approaching the magnitude of the 
Standard Project Flood (crest elevation 2399) which greatly 
exceeds the design capacity of the improved channel." 

A recent example of a requirement for control of the flood plain to 
preserve project effectiveness is included in the i960 survey report on 
Rondout Creek and Wallkill River, Hew York and New Jersey. Item d of the 
District Engineer’s proposal for local cooperation reads as follows: 

'Protect the chaniE Is, ponding areas, and other 
flood works from futxire encroachment or obstruction, in¬ 
cluding waste disposal, that would reduce their flood 
carrying capacity. Also agree to take appropriate 
measures to control development of the fringe areas not 


8 Ibid, p 192 

9 C^.cit., p 192 
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fully protected by the considered in 5 >rovement, as dis¬ 
cussed under section XXIV, Flood Plain Zoning, with a 
view to preventing undue increase in the flood damage 
potential." 

The Section XXIV referred to includes general guidance on flood plain 
zoning and specific requirements for flood plain control where projects 
are recommended. In addition it contains specific suggestions for 
flood plain control at towns where projects were not found feasible. 
Appendix K of the report, "Flood Plain Zoning", e:!q)andB on Section XXIV 
and provides most of the flood plain information needed by the State 
or local governmental agency to adopt the necessary regulations. 

The hurricane sxirvey report for the Eastern Shore of Virginia 
is a good example of an unfavorable report which provides flood plain 
information. It contains data which the State and local govemmenteil 
agencies can use in establishing flood plain controls as well as suggested 
actions to reduce future flood damages. 

The comprehensive plan for the Delaware River Basin (1961) considered 
control of the use of flood plains as an inportant adjunct to the physical 
remedial measures recommended. The report lists the local flood damage 
centers and the approximate number of acres inundated by large floods, 
which TOuld not be protected by the recommended projects. It contains 
some of the information needed to plan and control the iise of the flood 
plains and points out that the Corps of Engineers could under P. L. 

86-645 provide additional data, if requested. 

The flood plain information studies program of the Corps of Engi¬ 
neers got underway when the first appropriations became available in 
1961. The following tabulation shows the status of the program on 
10 May 1963. 


Applications approved 65 
States involved 28 
Studies covered by approved applications 137 
Studies completed* 2 
Studies, final draft being reviewed in OCE 10 
Studies underway in field offices 69 
Studies approved and scheduled for initiation 

in FY 64 25 
Studies approved but scheduled after FY 64 31 
Studies for which applications are in process 4o 


* Farmington, Michigan, and American River, California 
(10) H. Doc. No. 599, 87th Cong., 2d Session 
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$2,750,000 


Total estimated cost of approved Btudies 
Estimated cost of studies for which 
applications are in process 
Appropriation FY 62 
Appropriation, FY 63 
Budget request, FY 6k 


$ 700,000 
$ 500,000 
$ 700,000 
$ 715,000 


Other Federal Agencies. The Tennessee Valley Authority has heen 
preparing flood plain information studies since 19.52 vithin its geo¬ 
graphical area and has delivered "flood hazard reports, to about 100 
local coramunities. Some 30 of the communities have adopted flood plain 
regulations. 


The U. S. Geological Survey has completed 17 flood maps in its 
Hydrologic Investigation Atlas series and 10 more are nearing completion. 
The earliest map was for Topeka, Kansas, completed in 1959- 


Federal lending agencies, primarily the Federal Housing Administra¬ 
tion has for several years consulted the Corps of Engineers and the U. S. 
Geological Survey for flood hazard information when proposed structures 
might he located in the flood plain. 


Urban Renewal Administration requires that its project proposals 
take into consideration the cost of providing flood protection. It also 
suggests, for its open-space land program, that flooded stream valleys 
can become assets for recreation facilities. 


Community Facilities Administration requires, when a proposed 
facility would be located on a flood plain, that the Corps of Engineers 
be consulted for information as to the degree of hazard involved. If 
the problem is serious, CFA will advise the applicant that the Corps of 
Engineers has authority, under Public Law 86-645, Section 206, to make 
flood plain information studies. 

States. Authority to regulate land use, including the flood plains, 
resides in the States. The Federal Government does not have this author¬ 
ity except on Federally-owned land. Cities and counties do not have such 
authority xmless it is granted to them by the State. Therefore, the 
States hold the key to responsible action for regulating flood plain 
development."(^1) Eleven States have enacted encroachment or floodway 
statutes but all the States have either passed general or specific legis¬ 
lation enabling local governments to zone flood plain land. 


( LT) Morse, Henry F., Role of the States in Guiding Land Use in Flood 
Plains. Georgia Institute of Technology, June I962 


356 



Tennessee is one of the States which is active in encouraging and 
assisting local communities in doing something about their flood problems. 
In i960 the Tennessee Planning Commission prepared a report on a survey 
of the State’s flood situation, trends in vulnerability, and a proposed 
program for action. The report suggests leind use planning and flood 
plain controls as means of reducing flood damages. 

PROSPECT 

We in the Corps of Engineers should look for all opportunities to 
advance the movement toward planning for optimum use of flood plain 
lands, and when required, the exercise of proper controls to effect the 
results of such planning. Examples of prospective actions follow; 

Flood Plain Information Studies 

a. Expedite the accomplishment of flood plain information 
studies within the limitations of funds and available man power. 

b. Prepare flood plain information reports which contain the 
technical data that city planners and engineers need to accomplish the 
desired planning. 

c. Write summary reports which will convince the public that 
there is a flood hazard related to flood plain development, and that 
reasonable proposals for legal controls which States or local govern¬ 
ments propose should be supported. 

d. Write the reports which are to be distributed to the public 
in a length and style which will result in their being read and under¬ 
stood. 


e. Provide technical advice and assistance to States and 
local governmental agencies on proper use of flood plain lands. 

Survey Reports 

f. Base survey report studies on land use plans which satisfy 
the requirement that alternative uses of flood plain lands and alterna¬ 
tives to using the flood plain land have been examined. 

g. Recommend in survey reports items of local cooperation for 
adequate flood plain controls to protect project effectiveness. The re¬ 
ports should provide an approximate location of encroachment lines and 
zone boundaries. The final locations should be provided in the detailed 
planning stage. 

h. Include in favorable stirvey reports information on the extent 
of the flood plain and the hazard of development without the project so 
that persons can judge the advisability of staying out until the project 




is completed. Reports should also provide information as to residtial 
flooding after project completion. 

i. Prepare imfavorable survey reports so that they will serve 
as flood plain information reports. Although we do not have authority 
to make widespread distribution of survey reports they should be made 
available to agencies who would use them in land use planning. Press 
notices announcing release of the reports should incite, interest in 
alternative measures for reducing future flood damages. 

Comprehensive River Basin Planning 

j. Recognize in con^irehensive river basin planning all flood 
damage reduction alternatives. 

k. Whenever practicable, include flood plain controls as 
elements in congjrehensive river basin plans. 

l. Include in comprehensive river basin reports the locations 
where flood plain controls should be considered and guidelines for 
planning and/or controlling the use of the flood plain. 

Education 


m. Make every effort to spread the word that the occupance of 
flood plains is hazardous; that people should find out where the flood 
plains are and that they will likely save themselves much suffering if 
they stay out or make adjustments, such as flood proofing. Opportunities 
include public gatherings, schools, community in^jrovements organizations 
and fairs where exhibits may be presented. 

n. Encourage and assist in the organization of local committees 
to consider all possible means of preventing or abating flood damage, in¬ 
cluding land use controls. 

o. Encourage States to actively assist local governments in 
planning and/or controlling flood plain lands and to provide appropriate 
enabling legislation. 


2 Inc Is: 

Attachment A, page 359 
Attachment B, page 360 
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Extract from Report No. 1524, Senate Committee on Public Works, 
on River and Harbor, Beach Erosion Control, and Flood Control projects, 
June 6, i960, 86th Congress, 2d Session 

FORT WORTH FLOODWAY, TEXAS 

"Remarks. - The committee has given careful considera¬ 
tion to the recommendations of the Chief of Engineers and to 
the views of the State and Federal agencies regarding the 
extension of this project. The Bureau of the Budget has 
indicated that favorable consideration of any request for 
funds to initiate construction of the project would be 
contingent upon local interests establishing flood plain 
zoning of a large area of relatively undeveloped land within 
the flood plain and lying outside of the area afforded 
protection by the recommended improvements. The committee 
notes that the Chief of Engineers has suggested in his report 
that local interests give consideration to zoning the flood 
plain in the area not to be protected by the proposed improve¬ 
ments. The committee is in accord with this objective. How¬ 
ever, while the committee considers it desirable for local 
interests to accoiiq)lish flood plain planning, including zoning 
where justified, it feels that a requirement for such zoning 
is not appropriate since this is a local function. Also, the 
committee notes tlxat in the subject case the area for which 
zoning is proposed lies outside the area to be protected. An 
item authorizing this project in accordance with the recom¬ 
mendations of the Chief of Engineers has been included in the 
omnibus bill. In this connection, the comnrlttee recommends 
thst when the Congress considers appi'opriating funds for con¬ 
struction of this project, that failure on the part of local 
interests to zone the flood plain in the unprotected area, 
not be held as a bar to the appropriation of such finds." 


Attachment A 
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Extracts from EM 1120-2-101, "Survey Investigations and 
Reports, General Procedures," Department of the Army, Corps 
of Engineers, Office of the Chief of Engineers 


" Preservation of channel capacity . The flood channel 
capacity needed and provided in connection with flood 
control works of all kinds must he preserved in order 
that the works will he effective and the potential "bene¬ 
fits realized. Reports will discuss the problem of en¬ 
croachments on flood channels and floodways and develop¬ 
ments of flood plains. Favorable reports will recommend 
suitable remedial measures and local cooperation to pre¬ 
serve planned channel capacity and effectiveness of 
project operation. Some possible measures, other than 
eiigineering works, include fee acquisition of lands, 
flowage easements, regulations controlling channel en¬ 
croachments and obstructions, and regulation of flood 
plain development (See also par. l-84q.)." 


" Flood plain regulation . Flood plain regulation, in¬ 
cluding zoning and various other regulatory measures, 
are generally local responsibilities involving the ex¬ 
ercise of the police power of the’State. However, 
when some form of local regulatory action is reqxiired 
to safeguard channel and floodway capacity to prevent 
encroachment and to insure the effectiveness of proposed 
Federal projects, reports will recommend that local 
interests adopt and give assurances that will enforce 
appropriate regulatory measures relevant to proj ect 
requirements." 


ATTACHMENT B 
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RESERVATION OF RESERVOIR SITES 
by 

Irwin Reisler, Asst Chief, Planning Division, Civil Works 
Office of the Chief of Engineers, Washington 25; D- C. 


I. The Prohlem 

1. Perhaps the most conttwexsiai feattire of any program for development 
of the nation's water resoxirces has been the requirement to acquire vast 
quantities of lands for storage reservoirs in competition with past and 
prospective land uses in both the private and public sectors of the economy. 
This feature was not too critical during the earlier years of the Federal 
program, genereJ-ly prior to World War II, when the need for almost total 
development of the resource was not clearly established. At that time there 
were sufficient storage sites available to meet prospective needs in relatively 
undeveloped areas of the country and such sites could be acquired at reason¬ 
able cost and without seriously competing with other more intensive uses. 

The lands required were almost entirely nrural in character and improvements 
were limited generally to the existence of farm buildings and relatively minor 
rural communities. The existence of highways and railroads which had been 
constructed in the river valleys in some cases sidded materially to the costs 
of developing sites but did not seriously jeopardize their economic justifi¬ 
cation. 


2. Since World War II the problem of obtaining suitable reservoir 
sites has become progressively more acute. Paradoxically, the rapid growth 
in population, urbanization and industrialization that has been experienced 
is causing developments to take place on leuids in our river valleys in 
competition to the requirements for the storage reservoirs which are necessary 
to serve their needs and to permit continued economic expansion. One can 
reasonably conclude that the essential public services afforded by reservoirs 
will tiltimately take precedence and that, when necessary, other improvements 
which impede development of reservoirs will ultimately be moved when demands 
for services are critical enough to warrant such action. However, this would 
be a most wasteful and short-sighted practice and obviously should be avoided 
if at all possible. More logically our planning for water resources develop¬ 
ment must be sequenced in such manner as to clearly establish the requirements 
for specific reservoir sites far enough in advance of other economic develop¬ 
ment which would likely take place to assure that officials who have the 
opportunity to make decisions governing land usage have full knowledge of the 
facts so that they may properly weigh alternative cottrses of action. A public 
disclosure of the facts is in itself no measure of positive control but it 
does help gain public understanding of the probl^ and in many instances will 
point the way to the more specific actions that will be necessary to accomplish 
the objective of preserving reservoir sites. 
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II. Background 

3 . Considerable attention has been given to this problem in recent years 
particularly with respect to the increases in costs of lands and relocations 
that have been experienced on authorized projects during the time of authori¬ 
zation and construction. 

a. The 195 I investigation by the House Appropriations Committee 
showed that the costs of lands and relocations for 182 Corps of Engineers 
projects of all types then underway had increased 123 and 177 percent 
respectively and accounted for a substantial portion of the total increase 
experienced on reservoir projects between time of authorization and 1950. 

The increases experienced were attributable largely to developments that had 
taken place in project areas since authorization and to the inflation of land 
values in anticipation of ch a n ges in land usage. 

. b. The House Appropriations Committee report on the IT 1957 Appro¬ 
priations Bill pointed to public improvements that had been taking place in 
project areas subsequent to project authorization necessitating relocations 
at project expense which in some instances were so costly that previously 
Justified projects become unjustified. The Committee etnphasized the need 
for better coordination of public programs. While the Committee's remarks 
were directed toward coordination of work with that of other public agencies, 
it was also apparent that private developments in project areas represented 
an equally or more serious aspect to the problem. 

c. As an initial step for accomplishing coordination, a multiple 
letter was issued to field offices in 1956 (subsequently replaced by 

EM 1165 - 2 - 108 ) directing Division and District Engineers to institute a pro¬ 
gram for informing other Federal, State and local agencies and the public 
generally of the scope and effects of authorized civil works projects and 
soliciting their coc^eration in the planning of improvements within project 
areas. It was recognized that a voluntary pro^am of this nature would have 
only a minor effect on curbing developments in project areas, but it served 
to obtain a better public awareness of the problems and encouraged an 
exchange of information between public agencies which has been helpful in 
resolving specific conflicts, particularly with respect to hi^way improve¬ 
ments. These instructions also provided that more recognition be given to 
this problem and specific solutions in survey r^orts so that it might be 
given consideration by the Bureau of the Budget and the Congress in connection 
with project authorizations. 

d. In his Natural Resources Message of 23 February I 961 , President 
Kennedy recommended measures designed to strengthen conprehensive river basin 
planning, and indicated that a major reason for such planning is to provide 

a basis for identifying the need and' location of future reservoir sites far 
in advance of construction. 

e. In furtherance of the President's objective, the D^artment of 
the Army in consultation with the Bureau of the Budget and the Department of 
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Interior prepared draft legislation to provide for the preservation of 
reservoir areas and other sites needed for future develc^ment for navigation, 
flood control, water supply, irrigation and other purposes. IThe draft hill 
vas primarily a statement of policy setting forth the actions that might he 
taken hoth with respect to authorized projects and to the preparation of 
plans leading to authorization of projects hut would have provided no new 
authority for accomplishing the measures that might he recommended. It was 
concluded that the agencies could already make such recommendations within 
existing procedure, and the Bureau of the Budget deferred action on trans- 
mitting the draft hill to Congress. Subsequently, hy letter of 22 August I961, 
the Director of the Bureau of the Budget requested that the Departments of Army 
and Interior undertake cooperative studies of the problem of encroachment of 
developments on major reservoir sites, and to determine the need for appropriate 
actions required to preserve sites, including legislation if necessary. The 
following guidelines were established: 

(1) Enphasis should he placed on measures required to preserve 
important sites threatened hy imminent encroachments. 

(2) The meastures proposed should represent. the minimum neces¬ 
sary action consistent with the objective of site preservation, and 

(3) Rellemce should he placed where feasible on State zoning 
and other measures to keep lands on local tax rolls until sites are needed 
for development. 

Some preliminary discussions have been held with Interior officials hut no 
course of action has yet been adopted. 

III. Positive Actions Taken 

4. Authorized Projects . While the information program instituted in 195^ 
has been helpful in establishing coordination with public agencies and in 
pointing up specific problems, there have been relatively few instances where 
adjustments have been made in the program of another public agency. The pri¬ 
mary problem is one of defining a projects requirements where advance engineering 
and design has not been accomplished so as to pennit planning and construction 
of other iiuprovements such as highways to proceed in an orderly fashion and 
without added costs being assessed against the sponsoring agency. The Biireau 
of Public Roads in particular has been very helpful in trying to resolve con¬ 
flicts that e x ist between the Corps' program and the Pederally siqjported 
highway program but the only cases on which this has been possible have been 
where the Corps has been able to make arrangements to pay the added cost in¬ 
volved prior to the availability of funds to initiate project construction. 
Through an item in the PY I962 Appropriations Act we have arranged to partic¬ 
ipate in the cost of modifying an important highway to accommodate the 
authorized Kaysinger Bluff Reservoir even though appropriations have not yet 
been made to initiate project construction. In this instance it was indicate 
that a savings of about $1.8 million would result if the road were modified 
initially as opposed to later adjustment when the reservoir is constructed. 
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5 • "We may reasonalJly ejqjecb that the Bureau of the Budget and the Con¬ 
gress would look favorably on similar proposals where the Justification for 
advance participation can he established and there is reasonable prospect 
that the project will be built. It is important that we have full information 
in such situations sufficiently in advance to permit funding in oxjr annual 
budget without unduly delaying the work of other agencies. 

6 . Pro.iects considered in survey reports . As indicated earlier in 
reference to the President's message on natural resources, a major purpose of 
the measures recommended by the President developing comprehensive river 
basin plans is to identify the need and location of futiire reservoir sites 
far in advance of construction. Logically we must recommend the steps that 

be taken to protect those sites from encroachment if availability wiien 
needed is to be assured. Careful study of this problaa, particularly in 
highly developed areas of the country, is an important phase of the planning 
process and shoxxld be dealt with directly in the reports on such investigations. 
Our report on the Delaware has established a noteworthy precedent for doing 
this. That report took cognizance of the fact that the ei^t major reservoir 
sites which were recoomiended for authorization as part of the main control plan 
for development over the next 50 years may not be available unless steps are 
taken to preserve those sites in essentially their present condition of land 
use. In consideration of this problem the District Engineer conclirded that 
the most practicable means of preserving reservoir sites would reqxiire: 

a. That the dam sites be firmly fixed by detailed site investi¬ 
gations immediately following project authorization. 

b. Land acquisition programs, based on detailed dam site surveys 
and project land needs, be initiated as soon as practical and piirsued in an 
orderly manner tuitil the preservation of the reservoir site is assiired. 

c. Leaseback or other types of programs designed to keep the 
acquired lands in productive use until they are needed for reservoir purposes. 

d. Programs to mitigate the effects of the land acquisition program 
on the taxing structure and Incomes of such governmenteil units as school 
districts, townships and coimtles. 

Accordingly the District Engineer recommended, and the Chief of Engineers 
concurred, that immediately following authorization, detailed site investi¬ 
gations and designs be made for the pxupose of accurately defining the 
project lands required, and that subsequently advance acquisition be made 
of such title to such lands as may be required to preserve the sites against 
incompatible development. The Congress authorized the plan in accordance 
with the recommendations of the Chief of Engineers. 

IV. Discussion 


7 . The problem of encroachment on reservoir sites is national in scope, 
but may be considered to be of serious consequence only 'tdiere sites are 
located near population centers or in river valleys Tdiich are used as 
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important transportation arteries. Our ability to cope vith the problem, 
or at least to recommend a positive course of action for consideration by 
Congress, depends largely on otu* ability to define vhat sites are needed, 
their design and real estate requirements, and, of course, their essentiality 
in meeting short and long reuige water development needs. Thus, there is 
little opportunity to discourage development in an area of a potential reser¬ 
voir until a survey report has been completed and a project plan is authorized 
by Congress, and detailed project planning has been accon^lished to the point 
of defining the project's requirements. 

8 . With respect to presently authorized projects we must intensify our 
efforts to inform FedereO., State and local officials conceimed with other 
programs of the project needs and encourage their cooperation in giving us 
information as much in advance as possible on any future plans for improve¬ 
ments that mi^t affect project areas. Unless detailed project planning is 
already underway, our ability to program and proceed with advance planning to 
establish project requirements would depend largely on the lead time that 
might be available. It is only at this stage that there is any reasonable 
possibility of seciiring volmtaiy cooperation, or if this is not possible, 
that we have a basis for recommending possible courses of action to the Con¬ 
gress. Such recommendations may involve a request for appropriations for 
advance land acquisition or where public improvements are involved, such as 
highways, to participate to the extent of paying any added costs which might 
be attributable to the water resowce project. 

9 - As indicated earlier in this paper, one of the major objectives of 
the President's program for completion of comprehensive river basin plans 
is to identify reservoir sites and to assure their availability when needed. 
Such determination of needs shotxld include an appraisal of the prospects for 
ultimate acquisition of the sites at reasonable costs and recommendations as 
to measures that should be taken to assure their availability when needed. 

The economic base studies which are an important phase of the comprehensive 
planning process shotild permit an assessment of the development that will 
likely take place in the basin, the areas in which such development is most 
imminent, and the probable timing. In areas of intensive development, such 
as the Delaware Basin, it became obvious early in the study that reservoir 
sites ■which ■wovild not be needed for as long as 50 years would not likely be 
feasible for development when the storage is needed \anless they are retained 
in essentially their present condition of usage. Early accomplishment of 
detailed site investigations and designs, as recommended in the report should 
provide a reasonable basis for recommending action to reserve the sites. 

10 . Possible methods of controlling development on land needed ^ 
fut'ure project, and their advantages and disadvantages are discussed below. 

a. Federal Fee Acquisition with Leaseback ; 

(l) Advantages ; 

(a) Positive control over future development 

(b) Avoids appreciation in land prices 
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(2) Disadvantages ; 


often long before 


(a) Requires substantial investment; 
tenefitE om Ue ana lo<»l tax rolls vitH no 

ocn^ensating tenefits unless St^ial provision Is nsde for off-setting pay- 

(c) Introduces an element of risk that the project may not 
be required because of subsequent adjustments in the plan. 

sidering experienced trends on land values, the land could be sold back to 
pSS Xrs or on the sarhet vithoat any material loss to the Government. 

t. Federal Acquisition of Easanent Initially- 


(1) Advantages 

(a) Normally vill require a lesser initial Federal, in¬ 
vestment but in some instances easements which are sufficiently restrictive 
to retain an area in its present state of usage wotild be almost as costly 

as direct purchase. , , a. nn 

(b) Retains property on local tax rolls 

(c) Less disruptive if it is later determined that project 
is not required because of changes in plans. 

( 2 ) Disadvantages 

(a) Total Federal cost of land (easements plus ultimate 
fee acquisition) would ultimately be greater than initial direct purchase, 
however, this added cost would be offset, at least in part, by avoiding 
interest costs on the large investment required for initial fee acquisition. 

(b) Future appreciation would make the land more costly 
when direct purchase is ultimately made. 

c. State or local purchase or control of lands with Federal 
financial assistance . 

( 1 ) Advantages 

(a) Would keep lands tender local governmental control 

(b) Federal financing could assure that lands vould be 
available ■vdien needed for project purposes in such manner that it wotild not 
increase the cost of acquisition by the Federal Government. 

(c) Returns from leasing Isolds prior to use for project 
purposes would help defray cost of Federal ownership. 

(d) Lands could be put to interim use for park or 
recreational purposes thereby providing public benefits. 
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(2) Disadvantages 


acquisition. 


(a) Would have same disadvantages as Federal fee 


(b) Requires degree of action at State and local levels 
there heretofore has seldom been possible. 

(c) No positive assurance that lands placed under control 
of State or local agencies and put to interim use vould be converted to 
project use vhen needed. Despite agreements that might be obtained •when 
Federal funds are made available^ local resistance coxald bring about political 
pressures which would jeopardize ultimate project development. 


d. Zoning by State or local Governmental Agencies 

(1) Advantages 

(a) Would follow established practice of controlling 
development in the public interest. 

(b) Would not require any investment of Federal funds 
until project is needed. 

(2) Pisadvantages 

(a) Local zoning authorities "would have only a limited 
Interest in projects which would provide benefits outside their jurisdiction. 

(b) Local groups are seldom concerned "with the cost of 
p3X)ject developmen-fc "when the Federal Government ultimately foots the bill. 

(c) Officials -would seldom be able to •withstand concerted 
efforts of pressure groups for changed land uses. 

(d) Inequitable to property owners concerned. 


V. Conclusion 


11. The foregoing discussion of possible measures for protecting reservoi 
sites from private development woxild seem to lead to the conclusion that the 
most positive control, and the one most likely to succeed is for the Federal 
Government to acquire ownership through advance appropriations with appropria^t 
consideration being given to permit interim use by former o'wners or by local 
governments for park or recreational purposes, and to conpensatirg local 
jurisdictions for loss of taxes resulting from Federal acquisition. Where 
public ingorovements such as highways, utilities, or similar facilities may be 
contemplated there is ample precedent to recommend advance Federal participati 
in the cost to the extent occasioned by the proposed water resource project. 
In either case it is essential that the problem of reserving reservoir sites 
be clearly identified dtiring the course of our studies and that full facts be 
presented in support of any course of action that may be recommended. 
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SCREENING OF ALTERNATIVES 

(Methods of Progressive Refinement and Narrowing of the Field of Choice) 

by 

Harry E. Schwarz, Basin Studies Branch, Baltimore District and 
Kenneth E. Ristau, Planning and Reports Branch, Omaha District 


INTRODUCTION 

The basic objective of this seminar is to develop a practical means 
■fQx formulation of the most efficient plan for development of the water 
resources of a basin. The purpose of this paper is to discuss various 
procedures that have been utilized to screen out alternatives and to 
reduce the work and cost of preparing a basin plan to practical limits* 
topics have covered objectives, needs, design and economic evalu** 
ations of single projects, and the subsequent topic will cover the final 
selection of the optimum plan. Screening is the first stage, that brings 
together all the topics previously discussed and uses them to set the 
stage for final decision. The degree to which screening of alternatives 
is used is a direct function of the complexity of the basin and an in¬ 
direct function of the funds available for planning. The more planning 
funds are available, the less screening is necessary' and the greater is 
the number of major alternatives that can be developed in detail during 
the final stage of the planniig process. The greater the complexity of 
the basin, the greater is the number of possible soD-utions which must be 
screened to reduce the alternatives to those few that can be developed 
in detail. This paper will cover the steps that provide this bridge 
between single project analysis and selection of an optimum plan. 

To work towards this goal the procediires used should consider three 
specific elements. These are; (l) the return on the investment made, 
(2) the utilization of the natural resources of the area, and (3) the 
distribution of the beneficial and adverse effects from the development 
both in time and geographical area. 

The first element is mea8\jred by the amount by which the beneficial 
effects on the national and regional economy, measured in monetary terms, 
exceed the cost. 

The second element is measured by the degree to which available 
natural resources are utilized without their waste. 

The third element is measured by the degree to which a plan dis¬ 
tributes evenly to each person the economic as well as the intangible 
benefits and costs. 

This assumes that all benefits and costs can be evaluated, if 
not in monetary terms, then by sound Judgment. 
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THE PROBLEM 


In order to attain comprehensive development of the water resoiorce 
of a river basin we may have to consider a large number of projects to 
serve varying needs, a problem that may be further complicated by 
physical conflicts between the projects and conflicts between the objec 
tives or needs. The number of potential combinations for study reaches 
astronomical figures. A publication by the Harvard Water Resources 
Program indicated that even in the case of a much smaller basin than th 
type we are considering today (eight units and only three major purpose 
to be served) the number of possible combinations to be studied might 
reach 10 billion. For a larger, more complex basin like the Delaware 
with more purposes to be served and as many as 193 dam sites (exclusive 
of small upstream detention stmctures) the possible number of theoreti 
combinations would be even greater. 

It is obvious that we cannot study all possible combinations. Eve 
if we could partially solve the problems of time and manpower by giving 
the problem to machine computers it would be impossible to obtain all 
the basic data that would be required for analysis. We then have the 
problem: How are we to screen these projects and combinations and 
determine which shouild be studied in detail? 


THE IDEAL SOLUTIOH 


In recent years the field of water resource planning has drawn the 
attention of the economists and particularly those endowed with the 
ability to handle the intricasies of econometrics. They have been dis¬ 
satisfied with the economic analysis made by governmental agencies for 
what to them appears to be a lack of comprehensiveness and failure to 
give adequate recognition to all economic principles. They have develo 
numerous conplex formulas for computation of such items as maximizatior 
national welfare, maximizing efficiency in the presence of a budget 
restraint. Income redistribution, opportuinlty costs, long run productio 
function, social rate of interest, etc., and they have suggested method 
for incorporating these factors in agency evaluation procedures. In sc 
doing they have devoted considerable thinking to the overall problem ar 
have made numerous contributions to the literature. One of the most 
ambitious is the recent text "Design of Water Reso\u*ce Systems" that 
resulted from the Harvard research program in which a number of those 
present have participated. 

The economists are fully aware of the conplexities in analysis 
introduced by the many variables that must be considered. In an effort 
to handle the many conputations involved they have turned their attentj 
to the use of high-speed digital computers. One approach, and the 
problems involved, are described in the Harvard text. It appears that 
this approach may be of value for sophisticated analyses where the mmit 
of units is a mall but there is also the hope that from the application 
computer methods to economic factors we may obtain new ideas that mighi 
be applied to improve the rational approaches now in use. 
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The hTOotheses of these studies are that "techniques can he devisea. 
vhich will ^low planners and engineers to take into account and oompa:iy^ 
many more alternatives than they do under present practices; and that 
the consequences of this will he the planning and development of vaher 
projects and systems that yield significantly greater profits or benefits. 
One of the aims is to integrate the work of the engineer and the eco¬ 
nomist; to integrate the analysis of cost, benefit, and production 
functions so as to arrive at workable methods for optimum system design. 
Thus, techniques must he devised for delineating the production function 
and Mialyzing it, together with cost and benefit functions, in order to 
identify the optimum combination." 


In order that these idealistic approaches may be utilized it is 
essential that they be predi.cated upon sound basic assumptions. One is 
that adeqtmte data is available to delineate physical, economic, and 
hydrological quantities for every unit or project over a wide range of 
values. This is seldom obtainable in practice. Even in oirr most costly 
investigations of major basins we cannot afford the additional cost and 
time. Of necessity, we have had to accept something less and have at¬ 
tempted to do the best we coiild with minimum essential data. 


PRACTICAL APPROACHES 


¥e shall discuss three approaches that vary in concept and present 
three examples from recent studies that used these approaches either 
singly or mixed in the screening of alternatives. For these examples 
the use of reports by the U. S. Army Engineer Districts, Philadelphia, 
Baltimore and Omaha, and the U. S. Army Engineer Division, Missouri River, 
is acknowledged. 

Steps Oommon to all Procedures . 

Screening of alternatives is the process of preliminary selection 
and evaluation of a single project or a system of projects to fulfill 
given needs under specified conditions,, criteria and objectives. There¬ 
fore any method for screening requires data on: requirements for the 
goods and services provided by v/ater resotirces development; the criteris. 
and objectives towards which planning is directed; the conditions and 
restraints applicable to this planning, and the various possible a.ltem— 
ative solutions or projects. 

The principles, methods and techniques of establishing the needs in 
measurable units have been discussed previously. For efficient screening 
of alternatives the requirements must be tabulated concisely. Three 
dimensions are needed for each requirement. These are scalar qiaantity 
location, and place in, or variation with, time. ^ 


Prior to the screening of alternatives the general objectives of 
'basin planning must be translated into specific criteria or planning; 
policies. Risk levels must be established for flood control, low flow 
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augmentation, water supply, power production and recreation. Minimum 
levels accepta'ble must be set for flood control. Judgment values must 
be developed for social, esthetical or political effects to include 
their consideration and a site development policy must be agreed upon. 

It is the opinion of the authors that underdevelopment at any site, re¬ 
gardless of the outcome of monetary calculations is a tenable solution 
only in rare cases, that normally the lowest level of development con¬ 
sidered for a site should be that obtained by optimization and that 
every means should be taken to obtain full development. 

The adoption of constraints on the free choice of alternatives based 
on the realities of the basin under study will preclude the eaqjenditure 
of time and money on completely inpractical alternatives and provides a 
means for reducing the mass of possibilities to more meinageable proportions. 
Constraints adopted at this time however, should be only those that are 
very certain. Concessions at this early stage to restraints that may not 
be as unyielding as we may first anticipate may lead to erroneous con¬ 
clusions. We have reference to a basin in which flood control was the 
primary objective and the principal benefit values were in a city at the 
very mouth of the stream. The choice appeared to be between a system of 
reservoirs, or major channel work within that city. The latter involved 
intricate and costly relocation of railroads and streets through a con¬ 
gested industrial area. As a result the early conclusion of the planners 
— such as we might use in our initial screening -- was to reject the 
channel plan on the basis that it would be too costly and — even if it 
might be found to be economically feasible -- that it wo'uld never be 
accepted by the railroads. What proved to be the case? Further studies 
were made, the channel plan was recommended and authorized, the opposition 
of the railroads melted away, and the channel was built. What is disturbing 
is — if we had maintained our original position based on a preliminary 
evaluation (such as we of necessity ane doing in our screening) we would 
have rejected once and for all the channel plan. In a basin offering many 
more alternatives of choice we might use a "second-best" choice and yet 
proceed confidently to dev^op what purports to be the most desirable plan. 
Tnis risk will be ever present when we must screen on the basis of frag¬ 
mentary data and limited Judgment or allow restraints — either 
probable -- to influence our decision making. We have no "cure-all" to 
offer except that if at all times we are aware of the potential problem 
and take a second look before making the selection we may hope to minimize 
errors in the screening process. 

The final set of data needed for the screening of alternatives is an 
inventory of projects and significant cost-output relationships for each 
project. The appraisal of solutions and the principles Involved in cost 
and benefit analyses of alternatives have been treated in previous papers. 

From the full array of possible alternative solutions —this 
array should include even the most far-fetched ones — a preliminary 
elimination can be made of those methods of solutions that are: 
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1. Technically not applicable 

2. Not sufficiently developed to he used 

3 . Obviously too expensive 


This eUmination of types of solutions can he made on the basis of 
literature research, of experience in similar or neighboring basins, 
of local conditions or of just common sense. 


For those solutions that svirvive this screening, cost-output 
relationships for the various purposes singly and in groups must he 
developed. In the ideal case the same amount of definition should he 
developed for each purpose and each project and at survey report accuracy. 
This is far beyond the capability of any organization. Shortcuts must he 
employed to give preliminary data both in cost and the output area. In 
reservoir design this might take the form of standardized tabulated design 
data that can provide a q,uick estimate on the basis of very meager field 
and office data. 


Order of Merit Approach 

The following is abstracted largely from Appendix Q, Formulation of 
the Plan of Development, Volume IX, of the Delaware River Basin Report, 
December i960. The general procedures adopted for that study Involved 
the following steps. 

1. Appraisal of basin needs . From detailed studies, including eco¬ 
nomic base studies, prepare an inventory of basin needs in terms of acre- 
feet of storage for flood control, kilowatts of power, etc., preferably 
subdivided to portray area requirements. 


2. Inventory, of potential projects . Prepare an inventory of major 
inpounciment and development potentials in the basin. Then reduce the 
number of units in the inventory by elimination of alternatives in the 
immediate vicinity. 


3> Order of Merit . As a practical means of limiting the number of 
possible combinations to be considered in detail, an "order of merit" 
for the major inpounding sites is then established as a guide in estab¬ 
lishing the combinations for detailed study. Its objective is to provide 
initial groupings of major inpoxmding units to meet futpire water control 
needs with some assurance that the groupings would result in balanced 
water resource development with thrifty investments in productive resources. 
Also, an order of merit for the sites will identify those sites with such 
low relative merit that there would be little or no likelihood of their 
eventxial justification. These latter sites are to be avoided in the 
initial groupings of units into basic plans for further appraisal. (The 
validity of this assunption is discussed later.) 

4. Griteria . A number of criteria, assumptions and details of 
procedure must be established with the objective of attaining realistic 
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^'PPrS’isals of the relative order of merit of the iii5)0'unding potenti 
In order that the relative merit of a particular site will he truly 
relative to all other sites the appraisal of the site in rpiestion h 
to be on an individual basis and in accordance with a set of fixed 
standards and procedures. Therefore, the first two criteria provid 
that (l) all sites be appraised, as nearly as practicable, by the s 
procedures and that (2) each site should be appraised individually 
as a solitary xuiit. Under these criteria any monetary appraisals o 
the cost of stor£ige and of the worth of storage for various uses wo 
be merely indices of the relative merit of the sites and would have 
relation to benefit-cost ratios as normally used. 

5 * Establish relative order of merit . In view of the nat\ire 
the estimates of cost and worth and the limitations imposed by the 
assunptions and procedures utilized, it is advisable to reduce this 
order of merit to its simplest form. This may be done by escpressin 
the worth/cost ratio of each project as a fraction of the highest 
worth/cost ratio identified with any project under consideration, 
worth of each site is based on the estimated values of the products 
and effects to be attained from full use of the storage provided an 
without adjustments to tailor the products and effects to the needs 
the area. Although it is hoped that the relative values for the va 
sites will be consistent and in proper relation to each other withi 
concepts of this appraisal, they should not be confused with final 
appraisals. 

6 . Select a number of plans . With the order of merit study a 
appraisals of basin needs as guides, separate plans of basic stora.g 
and hydropower projects are formulated. (Assuming these are the 
principal objectives; if not, the other dominant objectives should 
substituted.) The elements included in these plans are selected in 
accordance with their relative merit and with the geographic dis¬ 
tribution necessary to meet estimated water supply, recreation, and 
flood control requirements in various tributaries and reaches of th 
river. 

7. Evaluate the products of each plan . To arrive at the best 
balanced plan for water resources development to ensure optimum ava 
ability of surface water for every use of water, the next step is t 
evaluation of the goods and services produced by the several plans 
under consideration. 

8 . Select a basic plan . Q?he monetary values of the products 
the costs of their production serve as the basis for selecting from 
the several plans a single basic plan to produce, in a balanced man 
the needed goods and services with the least investment of water 
resources eind funds. (This basic plan is not the final plan. In f 
where there are conflicting objectives we may require three or more 
basic plans be studied and presented for final selection involving 
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consideration of rigid restraints.) The definition of the "basic plaxi 
constitutes one of the series of discreet screenings leading to a 
balanced plan. Further steps are confined to these elements and to 
additions to^ or specific alternatives for, these elements and to ad¬ 
ditions to, or delections from, the basic plan. The next step is to 
determine the scale of development for each major impounding project. 

9. Dimensions of components . Each of the selected sites is in¬ 
dividually analyzed to identify the area of its optimum scale of de¬ 
velopment in terms of net benefit maximization with consideration given 
to all water resources products that could be produced by a project at 
that site. Modifications are then made at each project's optimum level 
of development so that the scale of development at each site will pro¬ 
duce only the resoxirce products for which foreseeable markets exist 
and where the system net benefits would be a maximum. 

10 . System Maximization . Before it is possible to choose the final 
dimensions of any one site to be included within a system it is neces¬ 
sary to re-evaluate each site with respect to its contribution in the 
attainment of a balanced program of development which could not be fully 
evaluated within the constraints of the individiial site maximization 
studies. 


11. Selection of plan . With the information now available we are 
ready to proceed to selection of phased plans, establishing of desired 
planning of construction, etc. 

Factors to Watch 


1. A selection of values (cost and benefits) that do not distort 
the formulation. In the Delaware study (discussed later) the benefits 
for water supply utilized in establishing the order of merit were based 
upon the average cost of obtaining surface water at other points in the 
basin even though the final analysis considered the cost of obtaining 
water from alternate sources such as the ground water aquifer in and 
adjacent to the basin. If the cost from these alternate sources would 
be considerably less than from surface impoundments, the water supply 
benefits attributed to storage would have been overstated in the pre¬ 
liminary screening and we would have injected a bias favoring those 
reservoirs where water supply was a dominant consideration. 

2 . Failure of individual conponents to reflect proportionately in 
a system. The order of merit is established on the basis of one indi¬ 
vidual project operating alone. There is no assvirance that when this 
project is incorporated into a system that it will function as efficiently 
when operated imder a system plein as another project that may have been 
eliminated earlier through the screening process. 

3. Influence of scale. In our early screening we may discard a 
project that would be worthy of retention if the scale had been modified. 
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Sub-basin Approach . 


1. Determine the functional requirements and list (quantitatively 
- i.e., acre-feet of vater supply required, etc. 

2. Identify requirements as to location in basin. This will give 
a breakdown of 1 by sub-basins. 

3. Assign preliminary weights to functions in order to prepare a 
list of order of iihportance (this should recognize conflicting func¬ 
tions) or establish preliminary and generalized benefit values. Judg¬ 
ment will usxially be the important factor as the conventional approach 
would require detailed value analysis including intemgible and secondary 
values. 

4. By inspection of each sub-basin make a site analysis to determine 
which sites are alternates, i.e., one site could be replaced by three, 
the three by six, etc. Using general cost data make a rough analysis of 
cost by tabulating system cost and output. Choose those sites in the 
sub-basin system with least cost and which meet, or more nearly meet, 

fimctional requirements. 

5. Repeat for each sub-basin until you have determined all sites 
for the basin system which, theoretically, meet functional requirements 
at least cost. 

6. Initiate detailed study of each site with objective of maximizing 
output from each one that meets functional requirements as determined in 

3 above. (Some sites may not be able to meet some of the fmctional 
requirements.) 

7. Tabulate costs for development of each site. 

8 . At this point, attention sho\ild be turned to a basin system 
conposed of sub-basin plans. As a trial, select an operating plan (by 
trial and error) to determine system output for maximum outputs in order 
of priorities previously selected. 

9. Vary the priorities where a fine line exists between functions 
and then test various combinations of sub-basin outputs. 

10. Evaluate functional benefits. 

11. Evaluate costs. 

12. Compare 10 - 11 and select the two or three most promising 
combinations. 

13. Refine design, costs, benefits, and operation plan and if neces¬ 
sary prepare alternates that reflect political and legal restraints. 
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Conments 


This plan differs from "order of merit" primarily in that only small 
groups are analyzed at one time. Step 4 is generally comparahle to the 
"order of merit" and might he considered as a variation. Inclusion of 
Step 3 overlaps to some extent the concept of the "functional approach." 
described in the next section. There are, hovever, instances where this 
may become a paramount consideration as, for example, in one reach of a 
stream where there may have to be a choice between reservoir development 
of any kind as contrasted to preserving a scenic attraction of national 
importance in its undisturbed state. In such a case we would want to 
ensure that we have alternatives for our basic plan that did not require 
development of that reach. 

Functional Approach . 

This is of value primarily when either of the following conditions 
exist: 


1. Analysis of needs indicates that a definite priority for develop¬ 
ment of several of the functions is logical. 

2 . There is a great disparity in values that can be attributed to 
use of water for different functions. For example, the value of an acre- 
foot of storage for irrigation may be ten times the value for flood 
control. This would mean that in any approach directed toward maximi¬ 
zation of benefits, irrigation considerations would govern and therefore 
the initial screening could be sinplified. 

Method 


1. By generalized methods determine approximate costs of storage 
at each site. 

2. Determine storage requirements to meet the primary need. 

3. Select sites to meet aggregate storage. 

4. Modify system to maximize benefits. 

5. By trial and error" add in projects or increase size of units 
to meet subordinate functions. 

6. Proceed as in Step I3 of "Sub-basin Approach". 
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APPLICATIONS 


Delaware Basin 


.One of the best known exanrples of application of the "order of 
merit" procedure was the formulation of the plan of development for the 
Delaware River Basin. The procedure required that the plan for balanced 
development of the water resources of the basin be defined, basically, 
in terms of major impounding measures with other types of measures 
studied as desirable additions to assure an optimum level of development 
in keeping with the planning goals. 

1* Apprstisal of Basin Needs . The analysis of the needs for the 
products of water control was obtained following separate studies of 
future gross and net water demands; damages from flooding, electric power 
market; requirements for hunting, fishing and recreation opportunities; 
agriculture; water quality, navigation; and an economic base survey. 

This resulted in tabulations of net surface water requirements in water 
problem areas, estimated future power requirements, recreation needs 
expressed bj’- types in man-days, etc. 

2. Inventory of Potential Projects . In the case of the Delaware, 
prior studies had indicated that with few exceptions the needs "derive 
from excesses and deficiencies of surface water supplies and from a 
dearth of developable surface waters at favorable localities for water 
based activities." Therefore an inventory was made of all potential 
sites having the capability of inpounding or regulating sxirface waters. 
They ranged from small detention reservoirs in the immediate ipstream 
areas to major inpotinding reservoirs on the principal water courses. 

They included provision for both "short-term" and "long-i-term" storage. 

The number of units in the inventory was then reduced by elimination 
of alternatives in the immediate vicinity. In the Delaware this pre¬ 
liminary screening reduced the number of major reservoir sites to be 
considered from 193 to 70. 

3 . Criteria . Basic criteria were established. These included the 
two basic criteria cited in Step of "order of merit." 

4. Establish Relative Order of Msrit . While the order of merit 
was established primarily on the basis, of comprehensive development of 
each site to provide both short-term and long-term storage for several 
project purposes, the procedures followed also permitted orders of 
merit for the sites developed only for short-term storage. The orders 
of merit for the three types of development are shown in Table 1, 

Page 378, together with pertinent data on drainage areas and inpoundment 
capacities. 

5 . Select a Number of Plans . Nine plans, five of which were 
designed to do essentially the same job were developed. The other four 
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Included Plan ’’F" to maximize hydropower development. Plan "G" directed 
toward recreation development. Plan "H" to provide optimum water supply 
and low flow regulation, and Plan "K" composed primarily of potential 
pumped storage hydropower projects with some added storage for flood 
control and water supply. Since Plans F, G, H and K were not compre¬ 
hensively designed to assure a balanced plan of development they were 
utilized primarily in considering modifications of the other plans. 
Because of geographic locations, project dimensions, and other factors, 
it was not possible to formulate the plans to do exactly the same job 
with precisely the same degree of development of the resources. 

The necessary geographic distribution required that the five plans 
include elements that were found in the order of merit study to have 
relatively low merit when conipared with other potential sites in the 
basin. 

In the five basin plans the elements were arranged in two phases 
of construction periods. Phase 1 would provide substantial relief 
from existing flood losses and meet requirements for water supply to 
the year I 98 O. The elements of Phases I and II were designed to meet 
the water supply needs to the year 2010. (At a later date the two- 
ptese timing was abandoned and a more accurate fixing of construction 
times utilized.) The elements of Phase I are shown in Table 2, page 33 Q, 
for illustrative purposes. 

Evaluate the Products of Each Plan . Detailed studies were made 
to evaluate the products of each plan. 

7- Basic plan selected . The values of the products and effects of 
each plan are listed in Table 3^ page 381, together with estimates of the 
cost of production of each plan. (The headings STOBAGE represent joint 
values and the others represent specific values and costs.) 

During considerations to define the basic plan for the Delaware it 
was realized that the exclusion of apparent high merit sites from the 
basic plan would be questioned. Such results may be inevitable in the 
definition of a balanced plan for the optimum development of any sizeable 
basin having a con^plex regional economy. The required geographic distri¬ 
bution, system operations, economics of size, and appraisal limitations, 
may all contribute to such resiilts. The situation can be attributed 
generally to fundamental difficulties inherent in a unit-cost-type study 
such as the "order of merit" study. 

Revievr indicated that there was little likelihood of obtaining the 
widespread economic development of hydropower in connection with any 
plan except Plan K. Accordingly, the approximate net excesses of bene¬ 
fits were determined for Phase I without power. This then indicated 
that the choice lay between Plans A and H. Plan H involved over-pro¬ 
duction and expensive sites leading to a preliminary selection of Plan 
A. In order to obtain the excess net values of Plan K it was necessary 
that those elements of Plan K not included in Plan A be retained. This 
gave eight major impounding projects for the initial phase. 
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TABLE 3 

VALOIS OF FIODUCTS AMD COSTS OF THEIR PRODUCTION FOR THE PLANS UNDER CONSIDERATION 


FLAM 

AKMUAL 

VALUE OF 

PRODUCTS 

- ^1.000,000 

1 ANNUAL COST 

OF PRODUCTION - Si. 

000.000 

Net 

Excess 

(5)-(10) 

Btorasff 

Recrea¬ 

tion 

Fish and 
Wildlife 

Hydro- 
power 

Total 

Storaite 

Specific Costa 
Recrea- Fish and Hydro** 
tion Wildlife ix)wer 

Total 


(1) 

(2) 

(3> 

(A) 

(5) 

(«) 

(7> 

(8) 

(9) 

(10) 







s 

USE I 






A 

6.2 

8.8 

,4 

9.9 

25.3 

5.2 

5.9 

.6 

14,0 

25.7 

- 0.4 

B 

5.9 

3,2 

,3 

6.0 

15,4 

5.5 

2.1 

.3 

11.5 

19.6 

- 4.2 

C 

8.4 

B.6 

.4 

7,2 

24.6 

8.2 

5.8 

.6 

9.1 

23.7 

+ 0.9 

D 

5.7 

li.7 

.2 

3.1 

20.7 

9.4 

10,7 

.8 

5.5 

26.4 

- 5.7 

B 

7.0 

9.8 

,3 

6.0 

23.1 

7.9 

6.2 

.7 

11.5 

26.3 

- 3.2 

r 

5.2 

8.8 

.03 

9.0 

23.0 

8.2 

5.9 

.5 

14,0 

28.6 

- 5.6 

Q 

7,7 

20.1 

.4 

5.2 

33.4 

11.8 

13.5 

.8 

7.6 

33,7 

- 0.3 

H 

11.2 

20,4 

.5 

10.5 

42.6 

12.8 

13.4 

1.1 

14.5 

41.8 

4 0.8 

K 

10.9 

10.3 

.2 

33.1 

54.5 

20.1 

6.9 

.7 

16.6 

44.3 

-flO.2 






PHASE II 






A 

7,3 

9.5 

.3 

5.0 

22.1 

8.9 

6.1 

.7 

7.6 

23.3 

- 1.2 

B 

8.1 

16.0 

.4 

8.6 

33.1 

9.6 

10.5 

.8 

10.0 

30.9 

-K 2.2 

C 

6.2 

7.8 

.3 

5.1 

19.4 

7.0 

5,0 

.6 

7.8 

20.4 

* 1.0 

J> 

19.9 

11.9 

.5 

19.4 

51.7 

22.9 

7.9 

1.0 

14.2 

46.0 

-I- 5.7 

R 

13a4 

9.7 

.5 

11.5 

35.1 

12.9 

8.0 

.8 

12.4 

34.1 

-¥ 1,0 

F 

9.8 

10.2 

.5 

3.4 

23.9 

11.1 

6.6 

.6 

2.6 

20.9 

1 + 3.0 

G 

11.3 

12.8 

.2 

4,4 

28.7 

16.7 

8.2 

.8 

3.3 

29.0 

- 0.3 

H 

3.7 

7.6 

.2 

4.5 

18.0 

6.4 

4.8 

.5 

6.7 

18,4 

- 0.4 






PHASE I 4* IX 






A 

13,5 

18.3 

.7 

14.9 

47.4 

14.1 

12.0 

1.3 

21.6 

49.0 

- 1.6 

B^ 

14.0 

19,2 

,7 

14.6 

48.5 

15.1 

12.6 

1.3 

21.5 

50.5 

- 2.9 

C 

14.6 

16.4 

.7 

12.3 

44.0 

15.2 

10.8 

1.2 

16,9 

44,1 

- 0.1 

D 

25.6 

23.6 

.7 

22.4 

72.4 

32.3 

18.6 

1,8 

19.7 

72,4 

0,0 

E 

20.4 

19,5 

.8 

17.5 

58.2 

20.8 

14.2 

1.5 

23.9 

60.4 

- 2.2 

F 

15.0 

19,0 

.5 

12,4 

46.9 

19.3 

12.5 

1,1 

16,6 

49.5 

- 2.6 

G 

19«0 

32.9 

• 6 

9.6 

62.1 

28.5 

21.7 

1.6 

10.9 

62.7 

- 0,7 

H 

16.9 

28.0 

.7 

15.0 

60.6 

19.2 

18.2 

1.6 

21.2 

60.'2 

4 0,4 














In STobsequent review all puniped-storage power projects were rejectied.. 
A second look was then taken at recreation. It was noted that there was 
a great deal of similarity hetween Plans A and H when all elements were 
considered. Glie second phase was then formed to include the Phase II 
elements of* Plan A plus foixr of the seven additional impounding projects 
in various parts of the basin included in Plan H. This gave a second 
phase providing for fifteen major impoundments. 

8 . Dimension of Components . Each of the sites was then analyzed 
to maximize net benefits for each major site. Plates were prepared 
shoving the range of net benefit accrued at each site with respect to 
a series of short-term and long-term allocations. It was discovered 
that it was feasible to make modifications in the scale of development 
at any one site from the maximized level without seriously altering the 
maximized net benefit estimate. This zone of maximization permitted 
the necessary sceile of development changes at each site to achieve a 
balanced program without seriously violating the maximization principles. 

9- System Maximization . It was necessary to re-evaluate each site 
with respect to its contribution in a balanced system without the con¬ 
straint of the individual-Site maximization studies. This re-evaliiation 
considered: 


a. The degree of flood control protection to be afforded from 
each site in relation to the desirable levels of production indicated by 
the other criteria and 

"b. The adequacy of the several projects considered as a system, 
in meeting the 50 -year requirements for water supply. 

Tlae- goal was not only to provide bases for fixing the dimension 
of the individual projects within the realities of the planning en¬ 
vironments but also to establish storage allocations designed to optimize^ 
within practical limits, the net benefits. The effect can be gaged by 
one study (of seven reservoirs) showing an overall reduction of 8 percent 
in net benefits from the maximum established by the individual maximization 
studies. 


10. PYrrther studies were then directed toward sequencing and timing 
of projects and selection of the final plan. The final plan, including 
the upstream reservoirs, included 65 impoundments. It also indicated 
the other programs — such as collection of water quality data, waste 
removal, flood plain land use, research, and management that were con¬ 
sidered essential to the attainment of a comprehensive plan. 

The Potomac Basin . 

In tlie analysis of the Potomac Basin two facts are mostly responsible 
for the mebbods chosen for screening of alternatives. The first fact 
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VM the large nmber of points of needs distributed over the 
stem, the major and minor tributaries. This eliminated the order of 
because it was not feasible to establish such an order. 

A oifferent order would be needed for each needs point; this woxild 
e brue even for those occurring in series along the river. The sub¬ 
basin method was therefore more applicable paarticularly for the 
DraJiclics in thie dontritic paiitem* 

_ The second fact was the realization early in the study that low 
flow augmentation for water simply and water quality control would pro¬ 
vide half or more of all the benefits, that flood control by itself was 
^economical in almost all areas, and that hydroelectric power genera- 
tton was ruled out as a dominant project purpose by congressional action. 
This made low flow contiol the most iniportant factor and this dominance 
recommended the functional method. 

The actual method used was a hydrid of the sub-basin and the 
fxmctional approach and was applied as follows: 


After establishing needs, possible solutions and necessary criteria, 
the prepaiation of alternative plans was undertaken. Plans were developed 
for fecial areas, for special purposes and for basin-wide multiple pvir- 
pose coverage. 

Screening of Solutions . An sinalysls and conparison of the types 
of solutions available indicated in general terms the elements required 
in any water resources development plan for the Potomac River Basin. 

For water supply, reservoir storage of surface water was the principal 
solution. Groundwater was found available only in portions of the basin, 
and in limited quantities. This would supply only part of the needs in 
these portions, and at a cost several times greater than comparable sur¬ 
face water stpplies from reservoirs. Its use, therefore, would be 
generally restricted bo relatively small local communities and indivldxoal 
home or farm supplies. The somewhat larger garoundwater resources in the 
coastal Plain should be reserved for the use of the coastal area. This 
area has inadequate STirface water resources, and depends almost conpletely 
on groundwater. Desaltation was not an economical siltemative. Such 
facilities would have a high construction cost, and would likely place a 
severe btirden on available energy resources. Diversion did not qualify 
as a reasonable alternative. The cost of developing the required surface 
water facilities in eidjacent basins, plus the high cost of transmission 
to needs centers in the Potomac Basin, makes this a very espensive solution. 
Even at high cost, major quantities of water, in excess of that already 
preempted for other uses, are not available in these neecrby basins. 

Weather modification sind complete recirculation have not reached a stage 
of development which assures satisfactory results, even in the research 
stage. Curtailment of use, other than prudent utilization of water with¬ 
out tmdue waste, does not fit into the expected development pattern in 
the Potomac Basin and is not a realistic solution. The exception to this 
is the use of water for industrial cooling. Here, a practical and eco¬ 
nomical alternative exists in the use of cooling ponds and towers. 
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Therefore, cooling vater needs are not a requirement that raust be met by 
river development. On the other hand, where water is made available for 
other purposes, its use as cooling water is coiii)atible ^th other uses, 
less expensive than cooling ponds or towers, and, therefore, an adde 
’benei'i'b to developnieii't. 


As stated in the conclusions of the U. S. Public Health Service, 
dilution is the only practical method available to maintain water quail y 
after adequate primary and secondary treatment of wastes at their source. 
La^ooning can handle only small waste loads. Tertiary- treatment, special 
trktment and distillation are not practical or economical solutions. 
Diversion to different receiving bodies, however, is an important adjunct 
to dilution in some areas. -Where the treated waste can be routed into a 
receiving body of water large enough to assimilate it by natxiral pro¬ 
cesses, at a lower cost than by providing additional water near the 
residual >jaste source, diversion is an economical and practical alternative. 


In the field of flood control, analyses of the possible solutions 
showed that local protection works can be used in some places and that 
protection by storage in reservoirs was feasible only where they are 
needed for other p-uiposes. Flood control thus shares in tne cost of 
such reservoirs. The choice of flood control solutions was made on the^ 
basis of economics and the type of protection most s-uitaljjle to each indi¬ 
vidual damage reach. Flood plain zoning was considered a tool of local 
government to reduce the growth of development in areas subject to 
flooding and to reduce damages in presently developed areas where pro¬ 
tection is not technically or economically feasible. 


Water is a focal point for outdoor recreation, but outdoor recrea¬ 
tion can. exist -without water development. Parks, wilderness areas, 
land, streams and shores provide for outdoor recreation, fishing and 
hunting. Therefore, recreation was not considered a p-urpose for which 
major developments should be initiated. On the other hand, where 
projects for other purposes are required, the recreation potential of 
these projects should be fully developed and recreation treated as a 
co-equal purpose. 

The entire hydroelectric power potential of the Potomac River 
system, estimated to be about 700,000 kilowatts, is only about one per¬ 
cent of the nearly 70 million kilowatts of anticipated power demand for 
the year 2010. 

The development of this hydroelectric power potential was not one 
of the purposes specifically stated in the study authorization. Water 
resQ-urces development to meet f-ully the fo-ur p-urposes stated in the 
authorization would preclude fxxll efficiency of power operations in 
any selected reservoir site. Hovrever, development of hydroelectric 
power as an adjunct to the other four purposes was reviewed and is 
possible. -When considered as an adjunct, and operated without detriment 
to the other purposes, the excess power benefits over power cost re- 
s-ulting from such power development would be small. Although power 
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development was not recommended at this time, the power potential of the 
river, however, small, will he preserved for the future in a manner 
conipatihle with development for other puiposes. 

Land maneigement and conservation measiores were considered a vital 
adjtmct to any plan for hasin-wide or local development. 

2. The General Plan . Any plan for the Potomac Basin that is capable 
of iniplementation and economically feasible will contain basically some or 
all of the following; 

Maximum practicable degree of waste treatment. 

Reservoir storage for regulation of dependable flows for 
water supply and water quality control. 

Reservoir storage for flood control 

Local flood control measures where economically feasible. 

Maximum economical development of the recreation 
potential of project lands and waters through 
provision of specific facilities for recreation 
and multiple use of facilities required for other 
purposes. 

Contintiation and expansion of current land management 
and conservation programs. 

Prosecution of programs for controlling and regulating 
the use and development of flood plains where other 
means of flood control are not economically feasible. 

A preliminary selection of reservoir projects was required in order 
to provide basic data for establishment and evaluation of plans. 

3. Selection and Screening of Major Reservoir Projects . Major 
reservoir sites were selected in the preliminary phase from map studies. 
This selection was based primarily on topography, but consideration was 
also given to selection of those sites having an apparent storage 
potential and an acceptable dam site. Subsequently, field visits to 
each site were made by engineers and geologists. This reconnaissance 
provided information on possible engineering and geological problems 
which could be encountered, cultural development in the reservoir areas, 
and general attributes of the sites. Storage capabilities were developed 
in engineering studies, along with the relationships between storage 
capacity and structure size, and preliminary cost information. Those 
sites having obvious defects such as unsuitable geologic conditions, 
excessive costs or relocations and extremely poor cost to storage re¬ 
lationships were eliminated from further consideration. In this manner, 
207 sites ■^'TBre analyzed and coitpared. These sites are listed in Table 

(pages 386, & 387 ) together with the most significant data that 
caused their retention or rejection in the two preliminary stages of 
analysis. 
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TABLE 4 (Continued) 
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Data on the 59 sites remaining were developed in greater detail. 
Preliminary designs and cost estimates were made for at least three 
sizes of development. Low flow augmentation yield-storage relation¬ 
ships, flood reduction-storage relationships, preliminary evaluation of 
potential uses of the water resource goods and services provided, and 
preliminary analysis of non-monetary beneficial and detrimental effects 
of each site were developed in this phase. Table 5 (page 389) shows the 
planning data. 

4, Selection and Screening of Headwater Reservoirs , Headwater 
reservoir studies were made by the U.S. Departmat of Agriculture. 

Pollowing procedures similar to those used in the studies of major 
reservoirs, more than 2500 headwater reservoir sites were located on 
topographic maps. These were selected on the basis of a minimum storage 
capacity equivalent to 4 inches of runoff, limitation of height of dam 
to around 100 feet, considering development within the pool area and the 
relocations required. Drainage areas for these reservoirs range from 1 

to about 25 square miles. About 1700 of those selected in the map studies 
were subsequently eliminated from further consideration, primarily because 
of unfavorable topography. The 800 remaining sites were given a more 
detailed investigation, which included preliminary designs and cost esti¬ 
mates, storage-cost relationships, low flow augmentation yields, potential 
flood flow retardation effects and an evaluation of potential uses of the 
water resource goods and services which could be provided. 

5, Development of Alternative Plans . Alternative plans were 
developed from the data accumulated. Each plan was selected to suit the 
purposes or areas to be served. This process of alternative plan estab¬ 
lishment was accomplished mainly by a joint work group ccmsisting of 
representatives of the Federal agencies directly concerned in this study. 

From the gross needs or demands, for all needs centers, that portion 
which could be satisfied under existing conditions was subtracted, leaving 
the net requirements which must be satisfied by development. Starting 
in the uppermost reaches of the Basin, projects were selected from the 
planning data prepared by the Corps of Engineers and the Department of 
Agriculture, to serve those needs centers having net requirements. The 
procedure was based on the assumption that any quantity of flow added to 
a stream will continue to flow down the river substantially undiminished 
and will serve requirements at any point it passes. It was further based 
on the fact that the requirements were computed to maintain water quality 
standards permitting reasonably unrestricted use and reuse. 

A specific project based on the data available, which would fulfill 
the requirements of the most upstream point of need most economically, 
was selected as the first step in project selection. The effects of 
this project were analyzed on downstream until a point of unsatisfied 
need was reached. Then the situation was re-evaluated to determine the 
most economical satisfaction for the new requirement. This resulted in 
a change in the size of the initially selected project, a project re¬ 
placing the originally selected one but capable of fulfilling the total 
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TABLE 5 

StWrtAHY or PLAKWtNC DATA ^ HA.IOH RKSERVOIRS 


3790 WftihtriRton, O.C. Cr,, V.Vt, 

J350 *' rtf A*hby 4 

^ ^ Httwttm Cfi«4, K.V«. 

5060 " ” !! 



6330 

Franklin, W. Vft. 

Franklin, «. Va. 

3620 

Washington, D.C. 

Petarsbyrg 4 



MiJoraftald, W, Va. 

2880 

1770 

M ! 

»* • R#y«l Dt#n 

1930 

II 

Halo Stem Pote^wic R. SpringHiN 

9760 

tt 

Hooritield, W, Va. 


T»vft 


tlttU 


«U4ilitrtK HIU 


ClTBfte C<lc»|M>rt^ W.V«. 6 

K«in Slem Potomac R. Rdii Perl 



Twflol«"»y er««!K 


Ulcktnii Crtik 


Korth H0««t«ln 


WUUawapoifti, Md. 

Loy«r Conoco*h«a|,y* 

V«U«yi kait Rranch 

Conococh«Aguc V«U*y tt*ck Cr#«K 


Lower Opeqvjoo V«U*y Wtnchcetor 


1920 

Wanhlngton, D.C. 

Haln Stew 

1390 

*• 

Klllville, Haln Stew 

1290 

M 

Potomac 

3240 

" 

Riverton 4 Front Royal 

6590 

Front Royal,Va. 

- 

1940 

Strasburg, Va, 

- 

9440 

Strasburg, Va. 

- 

3930 

Broadway & 

Worth Fork Shenandoah 

6500 

Timbervllle, Va. 

Valley 

7040 

n 

It M II 

15450 

" 

It II II 

!9550 

7750 

Harrisonburg & 
Bridgewater, Va. 

Worth River Valley 

L3000 

'* 

II M *• 

3720 

South Fork Valley 

South pock Valley 

5110 

II II M 

II II II 

3150 

Staunton, Va. 

•1 11 II 

- 

South Fork Valley 

II H II 

5400 

Front Royal,Va. 6 

1 Washington, D.C. 



Pot<m«: Rlvir ' I 782 1768 1076 2578 1000 3263 1072 Washington, D.C 

l-A 782 2163 U6l 2878 1052 3588 1150 •• 


y Avarag* annual coat par cfa increase In dependable minimum flow provided. 



Honococy Valley 

Upper Monocacy Valley 


SU Bridge 


Seneca 

Riverbend 
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^cquireinen'bs to th&t pointy or an additional project. In tills iwann er f 
the process was rQ>eated moving from one point of need to the next one 
following the flow of the stream. At each stq) In the process, all 
the purposes were eu^alyted so as to add those that could he at least 
Incrementally Justified until the last Increment added benefits equal 
to the cost of Its Inclusion. This procedure is really a rough analyses 
of the systems response surface and a maximization of systems net bene¬ 
fits by a procedure to the method of steepest ascent. Using 
different assumptions and planning constraints, several different plans 
were developed using this procedure. 

Tfeper Missouri . 

This study was made as a Joint investigation by the Corps of Engi¬ 
neers and the Department of the Interior. It is used as an exan5)le of 
the "fxmctional approach" since from a practical standpoint power and 
recreation became the two principal functions. This study is also of 
interest in that as of this date the Joint report by the two field 
offices presents eleven plans with a general recommendation but a de¬ 
cision as to THE PLAN remains to be made at the policy level. 

1. Location and Genereil Description . The reach of the Missouri 
Biver studied by the Corps and Interior is located in North Central 
Montana, with practical limits from the head of the Fort Peck Reservoir 
to Morony Dam, a power installation of the Montana Power Company (See 
Attachment 1, Page 391 ). The drainage area of the Missouri River above 
Morony Dam is about 23,250 square miles, and the drainage area of the 
Missouri River at the head of Fort Peck Reservoir is about hi, 7^0 square 
miles. The length of the river from Morony Dam to Fort Peck Reservoir 
is 200 miles. In this reach the maximum gross head available for 
development is about 550 feet and the average annual stream flow as 
reduced by estimated future depletions is about 5.8 million acre-feet. 

2. Objectives of Program Fonnulation . In formulation of a plan 
of improvement the basic objective was to provide for the best use, or 
combination of uses, of water and related land resoxirces to meet aH 
foreseeable short and long term needs. One phase of the Joint investi¬ 
gation, that/conducted by the Omaha Engineer District and Region 6 of 
the Bureau of Reclamation, was aimed primarily at formulating multiple- 
purpose reservoir plans, but consideration was given to other types of 
improvements to meet specific objectives, in some instances not en¬ 
tirely compatible with reservoir construction, developed by others. 

Potential reservoirs were to provide for the raartTmim practicable 
develcpment of power head available in the study reach; replacement of 
part of the flood control storage in existing Missouri River stem 

reservoirs in order to Increase net benefits through operation of the 
latter at higher pool elevations; inclusion of an enhancement program 
for fish and wildlife in order to optimize fish and wildlife values to 
■the extent they are practicable and economically Justified; inclusion of 
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recreational facilities to the maximum, extent practicable and eco¬ 
nomically justified in order to meet the growing demands for outdoor 
recreationj and presemration of major portions of the area^ insofar 
as practicable with reservoirs, to provide recreational enjoyment 
associated therewith. Establishment of these objectives simplified 
the screening process since development of head became a paramount 
consideration and our Steps (l) - (S) inclusive, were combined in one - 
to secure the various combinations of head at available sites. This is 
the functional approach in its simplest form in that by a judgment 
decision a significant reduction was made in the number of combinations 
to be analyzed. In this way the basic framework was obtained upon which 
additions or modifications could be made to consider subordinate functions. 

3 . Proposals by Other Agencies 

a. A potential national park development aimed at preserving 
the wilderness character of the river and adjacent land areas was pro¬ 
posed. This proposal, in its entirety, wordd conflict with reservoir 
development. However, certain parts of a wilderness preservation 
objective could be incorporated with reservoir development. 

b. A potential public land management program was proposed to 
provide for consolidation of public lands, to provide access and the 
facilities for optimum public use of these lands, to provide suitable 
soil and water conservation facilities, and to adopt management practices 
which would result in optimum coordinated use of these lands in the 
interest of both livestock and wildlife production. 

c. A potential fish and wildlife development was proposed to 
permit optimum realization of the tremendous potential to provide for 
future wildlife needs, to temper the in 5 )act of major additional wild¬ 
life development on established livestock use, and to incorporate major 
wetlands development to help counteract loss of waterfowl production 
habitat that has been occurring extensively in the northern states. 

Dams and Researvoirs . After preliminary consideration of an 
appreciable number of potential dams and reservoirs, those at six sites, 
including dams and reservoirs of more than one size at some sites, were 
selected for more detailed study. These are Identified, and limited 
pertinent power data concerning them, are shown on Table 6 , page 393 • 

Each of these systems would be obtained by our Step (4). 

5- Alternative Improvement Programs . The alternative improvement 
programs developed for conparison as a basis for selection of the best 
improvement program for the study reach were eleven in number and are 
designated as plans 1 to 11 , inclusive. They consist essentially of 
nine combinations of reservoirs together with one or more of the 
Proposals of Other Agencies" and two plans that were basically a 
reservoir proposal or included only one reservoir. By their very 


392 




TABLE 6 


JOINT ARMY —INTERIOR STUDY 
MISSOURI RIVER 

FORT PECK —FORT BENTON, MONTANA 
PHYSICAL FEATURES AND ANALYSIS OF ALTERNATIVE PLANS 


PLAN 

PLAN COMPONENT• 

APPROX. 

DAM 

HEIGHT 

RESERVOIR STORAGE 
CAPACITY 

SEASONAL FLOOD 
CONTROL STORAGE 

MAXIMUM 

HEAD 

POWER 

INSTALLED 

CAPACITY 

COST 

PROJECT' 

ANNUAL 

COST 

ANNUAL 

BENEFITS 

EXCESS 

BENEFITS 

BENEFIT 

COST 

RATIO 



(FEET) 

(ACRE-FEET) 

(ACRE-FEET) 

(FEET) 

(KW) 


(IN THOUSANDS OF DOLLARS) 



1. 

Fort Benton 

192 

765,000 

100,000 

117 

300,000 

114,375 

4,362 

7,825 

3,463 

1.8 


Iliad 

214 

2,450,000 

200,000 

196 

370.000 

144,454 

5,426 

10,000 

4,574 

1.8 


High Rocky Point 

225 

2,500,000 

200,000 

172 

340,000 

140,000 

5.544 

8,744 

3,200 

1.6 


Recreation 






8,888 

457 

900 

443 

2.0 


Fish and Wildlife- 






8,005 

601 

1,570 

969 

2.6 


Agricultural Land Mgmt. 






3,820 

185 

343 

158 

1.9 


Plan Totals 

— 

5,715,000 

500,000 

545 

1,010,000 

419,542 

16,575 

29,382 

12,807 

1.8 

2. 

Fort Benton 

192 

765,000 

100,000 

177 

300,000 

114,375 

4,362 

7,825 

3,463 

1.8 


Heller Bend 

375 

9,650,000 

400,000 

333 

740,000 

237,000 

9,216 

18,799 

9,583 

2.0 


Low Rocky Pi. 

53 

130,000 

0 

37 

73,000 

68,400 

2,609 

1,965 

644 

0.8 


Recreation 






9,678 

498 

900 

402 

1.8 


Fish & Wildlife 






8.005 

601 

1,570 

969 

2.6 


Agricultural Land Mgmt. 






3,820 

185 

343 

158 

1.9 


Plan Totals 

— 

10,545,000 

500,000 

547 

1,113,000 

441.278 

17,471 

31,402 

13,931 

1.8 

3. 

Fort Benton 

192 

765,000 

100,000 

177 

300,000 

114,375 

4,362 

7,825 

3,463 

1.8 


Heller Bend 

375 

9,650,000 

400,000 

333 

740,000 

237,000 

9,216 

18,799 

9,583 

2.0 


Recreation 






8,418 

432 

810 

378 

1.9 


Fish&Wildlife“ 






18,828 

1,148 

1,837 

689 

1.6 


Agricultural Land Mgmt.'‘ 






3,820 

185 

343 

158 

1.9 


Plan Totals 

— 

10,415,000 

500,000 

510 

1,040,000 

382,441 

15,343 

29,614 

14,271 

1.9 

4. 

Fort Benton 

192 

765,000 

100,000 

177 

300,000 

114,375 

4,362 

7,825 

3,463 

1.8 


High Cow Creek 

365 

8,750,000 

400,000 

323 

720,000 

217,200 

8,501 

18,211 

9,710 

2.1 


Recreation 






8,418 

432 

810 

378 

1.9 


Fish & Wildlife'^ 






18,828 

1,148 

1,845 

697 

1.6 


Agricultural Lahd Mgmt.’' 






3,820 

185 

343 

158 

1.9 


Plan Totals 

— 

9,515,000 

500,000 

500 

1,020,000 

362,641 

14,628 

29,034 

14,406 

2.0 

5, 

Fort Benton 

192 

765,000 

100,000 

177 

300,000- 

114,375 

4,362 

7,825 

3,463 

1.8 


High Cow Creek 

365 

8,750,000 

400,000 

323 

720,000 

217,200 

8,501 

18,211 

9,710 

2.1 


Low Rocky Pt. 

63 

200,000 

0 

47 

94,000 

73,100 

2,860 

2,520 

340 

0.9 


Recreation 






9,678 

498 

900 

402 

1.8 


Fish & Wildlife'^ 






8,005 

601 

1,570 

969 

2.6 


Agricultural Land Mgmt." 






3,820 

185 

343 

158 

1.9 


Plan Totals 

— 

9,715,000 

500,OOn 

547 

1,114,000 

426,178 

17,007 

31,369 

14,362 

1.8 

6. 

Fort Benton 

192 

765,000 

100,000 

177 

300,000 

114,375 

4,362 

7,825 

3,463 

i.8 


Recreation 






• 9,382 

674 

757 

83 

1.1 


Fish & Wildlife- 






18,415 

1.135 

1,847 

712 

1.6 


Agricultural Land Mgmt. 






3,820 

185 

343 

158 

1.9 


Plan Totals 


765,000 

100,000 

177 

300,000 

145,992 

6.356 

10,772 

4,416 

1.7 

7. 

Recreation 






8,957 

610 

518 

92 

0.8 


Fish & Wildlife- 






18,258 

1.116 

1,839 

723 

1.6 


Agricultural Land Mgmt. ' 






3,820 

185 

343 

158 

1.9 


Plan Totals 






31,035 

1.911 

2,700 

789 

1.4 

8. 

Fort Benton 

192 

765,000 

100,000 

177 

300,000 

114,375 

4,362 

7,825 

3,463 

1.8 


Vrrgelle 

150 

940,000 

100,000 

103 

180,000 

125,600 

4,456 

4,779 

323 

1.1 


Recreation 






8,539 

600 

600 

0 

1.0 


Fish & Wildlife- 






18,570 

1.130 

1,859 

729 

1.6 


Agricultural Land Mgmt." 






3,820 

185 

343 

158 

1,9 


Plan Totals 


1,705,000 

200,000 

280 

480,000 

270,904 

10,733 

15,406 

4,673 

1.4 

9. 

Fort Benton 

192 

765,000 

100,000 

177 

300,000 

114,375 

4,362 

7,825 

3,463 

1.8 


Iliad 

214 

2.450,000 

200,000 

196 

370,000 

144,454 

5,426 

10,000 

4,574 

1.8 


Low Cow Creek 

180 

500,000 

0 

118 

225,000 

100,500 

3,846 

6,103 

2,257 

1.6 


Recreation 






8,418 

432 

750 

318 

1.7 


Fish & Wildlife- 






18,970 

1,152 

1,845 

693 

1.6 


Agricultural Land Mgmt. 






3,820 

185 

343 

158 

1.9 


Plan Totals 


3.715,000 

300,000 

491 

895,000 

390.537 

15,403 

26,866 

11,463 

1.7 

10. 

Fort Benton 

192 

765,000 

100,000 

177 

300,000 

114.375 

4,362 

7,825 

3,463 

1.8 


Low Cow Creek 

180 

500,000 

0 

118 

225,000 

100,500 

3,846 

6,103 

2,257 

1.6 


Recreation 






7,444 

434 

450 

16 

1.0 


Fish &Wildlife= 






18,770 

1,146 

1,845 

699 

1.6 


Agricultural Land Mgmt." 






3,820 

185 

343 

158 

1.9 


Plan Totals 

— 

1,265,000 

lOOiOOO 

295 

525,000 

244,909 

9,973 

16,566 

6,593 

1.7 

11 -. 

Fort Benton 

192 

765,000 

100,000 

177 

300,000 

114,375 

4,362 

7,825 

3,463 

1.8 


Virgetle 

150 

940,000 

100,000 

103 

180,000 

125,600 

4,456 

4,779 

323 

1.1 


Low Cow Creek 

180 

500,000 

0 

118 

225,000 

100,500 

3,846 

6,103 

2,257 

1.6 


Recreation 






8,046 

489 

450 

39 

0.9 


Fish & Wildlife" 






18,628 

1,142 

1,832 

690 

1.6 


Agricultural Land Mgmt." 






3,820 

185 

343, 

158 

L9 


Plan Totals 

— 

2,205,000 

200,000 

398 

705,000 

370,969 

14,480 

21,332 

6,852 

1.5 


1 Includes construction, engineering, and overhead 

P Benefit estimates represent values calculated in both Bureau of Land Mangement and Rsh and Wildiife plans, adjusted to avoid duplication 
'3 The benefit estimate is entirely from the Bureau of Land Management plan 
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nattire some of these plans would not be compatible with the land manage¬ 
ment, fish and wildlife, or wilderness waterway proposals. The approach 
used may be considered comparable to our Step (5). The plans are 
described briefly in the following paragraphs. A couiparison is given 
in Table 'I, page 396 • 

Plan 1 . Plan 1 Includes Fort Benton, Illiad, and High Rocky Point 
dams and reservoirs, and the public land management program. The three 
reservoir systems would develop most of the available power head. 

Plan 2 . Plan 2 includes Fort Benton, Heller Bend, and Low Rocky 
Point dams and reservoirs, and the public land management program. This 
three-reservoir system would also develop most of the available power 
head, but with the maximum head development in a single project, Heller 
Bend. 


Plan 3 ‘ Plan 3 includes Fort Benton and Heller Bend dams and 
reservoirs; the public land management program; and a modification of 
the fish and wildlife program, excluding only that part of the proposed 
Missouri Breaks Wildlife Area above the Heller Bend damslte. The two- 
reservoir system would accomplish development of the bulk of the power 
head available and would permit installation of the bulk of the fish 
and wildlife enhancement program. 

Plan 4 . Plan 4 includes Fort Benton and High Cow Creek dams and 
reservoirs; the public land management program, and most of the fish 
and wildlife program. This two-reservoir system also would accomplish 
development of the bulk of the power head and would permit installation 
of the fish and wildlife program with only very minor modification. 

K|nn_^. Plan 5 includes Fort Benton, High Cow Creek, and Low 
Rocky Point dams and reservoirs; and the public land management program. 
The three-reservoir system would develop most of the available power 
head. 


Plan 6. Plan 6 includes Port Benton dam and reservoir; the wilder¬ 
ness waterway; the public land management program, and the fish and 
wildlife program. Plan 6 would permit development of only a compara- 
tively small part of the power head, the maximim compatible with the 
total wilderness waterway. Con^jarison of Plan 6 with Plans h, 5, and 
9 permits judgment of the relative merits of development below Fort 
primarily for power as opposed to development to provide a 

power development as is fully com¬ 
patible with the wilderness watearway proposal. 

FlanJ^. Plan 7 includes the wilderness waterway; the public land 
^agement program; and the fish and wildlife program. Comparison of 
an ( with Plans 4, 5 and 9 permits judgment of the relative merits of 
aevelopment of the study reach primarily for power and development to 
provide a wilderness waterway without power development. 
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Flan 8 . Plan 8 includes Port Benton and Virgelle dams and reser¬ 
voirs; a modified vildemess waterway including only that part of the 
overall wilderness waterway proposal that lies below the Virgelle dam- 
site; the public land management program, and the fish and wildlife 
program. Plain 8 represents an adjustment between development primarily 
for power and preservation as a wilderness waterway. 

Plan 9 « Plan 9 includes Fort Benton, Illiad, and Low Cow Creek 
dams and reservoirs; the public land management program; and most of 
the fish and wildlife program. 

Plan 10 . Plan 10 includes Fort Benton and Low Cow Creek dams and 
reservoirs; the public land management program, and most of the fish 
and wildlife program. 

Flan 11 . Plan 11 includes Fort Benton, Virgelle, and Low Cow 
Creek dams and reservoirs; the public lend management program; and 
most of the fish and wildlife progrem. 
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TABLE 7 


PLAN COMPARISONS 

Flood Control Power 

Replacement Installed Recreational 


Plan 

Storage In 
Acre Feet 

Head 

In Feet 

Capacity 

tCilowatts 

Preservation 

Miles 

Use 

Visitor Days 

1 

500,000 

545 

1,010,000 

20 

600,000 

2 

500,000 

547 

1,113,000 

20 

600,000 

3 

500,000 

510 

1,040,000 

46 

540,000 

4 

500,000 

500 

1,020,000 

51 

540,000 

5 

500,000 

547 

1,114,000 

20 

600,000 

6 

100,000 

177 

300,000 

180 

505,000 

7 

0 

0 

0 

180 

345,000 

8 

200,000 

280 

480,000 

130 

400,000 

9 

300,000 

491 

895,000 

52 

500,000 

10 

100,000 

295 

525,000 

135 

300,000 

11 

200,000 

398 

705,000 

85 

300,000 
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6. Evalixatlon of Pleins . In order to provide a basis for 
selecting the plan which would provide for optimizing development of 
all resources in the study area, an economic analysis, based on tangi¬ 
ble monetary evaltiations, was made. Table 6, page 393, presents a 
conparison of total investments required for each plan and annual 
charges, benefits, benefit-cost ratios, and excesses of benefits over 
costs. Based on tangible effects only. Plans 3^ ^ and 5 all appear to 
be capable of developing the resources of the area by the most efficient 
method. The slight differences in the excess of benefits over costs 
between each of these plans are well within error limits of the esti¬ 
mates. However, when intangibles are considered, a reasoned choice 
between the plans can be made. The Heller Bend dam and reservoir (Plan 
3) and the Rocky Point dam and reservoir (Plan 5) would not permit full 
development of fish and wildlife opport-unities and would also destroy 
imique habitat in the reach of river between Fort Peck reservoir and 
the mouth of Cow Creek. The losses in both existing values and futxu'e 
opportunities cannot be measured entirely in terms of costs and mone¬ 
tary benefits or losses. When these intangibles are considered, Plan 
4 may be considered to be the most desirable development in the study 
reach. 

Plan 4, however, is not entirely compatible with the wilderness 
preservation plan. Inspection of Table 6 reveals that the excess of 
benefits over costs for Plan 4 is several times greater than for Plan 
7^ or alternates thereto incorporating some preservation of the river. 
However, it is recognized that significant intangible values are 
associated with the wilderness development. Adoption of Plan 4 would 
not eliminate entirely the possibility of preserving a part of the study 
area in its wilderness state. Of the original l80 miles of river and 
valley included in the wilderness proposal, 51 miles would not be 
inundated and could be preserved in its natural state. The existence 
of reservoir areas would also make possible access to natural scenic 
areas, by boat as well as roads constructed in conjunction with reser¬ 
voirs. Prom an economic standpoint that weighed both tangibles and 
intangibles, as indicated above. Plan 4 would appear to be the most 
desirable development for this reach. It should be noted that the 
values cited above were' obtained from advance copies of the agency re¬ 
ports and may be revised prior to publication of the final report. 

7- Selection of Plan . As of this date the ultimate decision is 
yet to be made and the final Judgment may be one of policy. The 
Information Bvilletin presenting the eleven plans to the public stresses 
this information under "Guides to Plan Selection." 

"The preceding table (Table 6, page 393) presents the 
data necessary for comparing the costs, the evaluated tangible 
benefits, and the excess of tangible benefits over costs for 
each of the eleven alternative plans of inprovement considered. 

In Judging the relative desirability of the several plans, 
however, intangible benefits also should be considered; and an 
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effort has been made in the preceding section to dascribe 
the intangible benefits involved. 

"Ho effort is made herein to guide public Judgment of 
intangibles or of the wei^t that should be given to in¬ 
tangibles in contrast to evaluated tangible benefits. 

Each person comparing the relative merits of the several 
plans must make that Judgment for hims elf. 


DISCUSSIOH 

In the beginning of this paper Tfe have noted the outline of the 
ideal solution for basin planning - analyze all possibilities and all 
combinations. The theoretical apostles of econometrics wuld in this 
solution remove the planner from the scene. All decisions would be 
final, springing from the logical interrelation of all factors, neatly 
quantified. 

Screening is the compromise with reality and regardless of the 
orderly quasi scientific points we have tried to present, it is an 
art, practiced by humans using knowledge, eacperience and imagination. 
It is important to realize that the screening decisions are final. 

A project eliminated has no chance of being considered in the final 
decision making. Therefore, it is probably more imsportant to stress 
the general guide lines of the screening process then to weigh the 
various methods. The general guide lines of all screening can be 
summarized as follows: 

1. To avoid unnecessary effort it is essential to apply: 

a. Judgment in sizing xmits and estimating range of benefits. 

b. Experience in establishing operating pleua. 

This places the further requirements that the screening process be 
acconplished only by the most experienced planning personnel available. 

2 . We should avoid tuidue injection of bias for, or agednst, any 
particular project or project purpose that tends to weight the basin 
plan to favor that project or purpose. This can creep in whenever de¬ 
cisions are made on a Judgment basis if such bias is present in the 
mind of the planner. 

3- Regardless of the method utilized --we shoixld attempt to 
minimize the effect of restrains such as: 
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a. Water rights. * 

h. Political considerations. 

c. Conflict between principal purposes. 

The matter of constraints is of great iniportance. Planning com¬ 
pletely free of constraints would be unrealistic emd could well lead 
to concliasions which are foreign to the basic institutions of the land 
and time in which we plem. Too many constraints will fetter the re¬ 
sults to prejudged answers. Above all we should not lean upon con¬ 
straints as a crutch to simplify the problem. 

Wbat constraints are used should be used with full knowledge of 
their effects on the final product. There is for instance, a difference- 
if it can be called such - between Just comprehensive planning and plan 
formulation for authorization. When we are working toward the latter 
objective, we must modify our screening pirocedure to reflect essential 
political, legal, and sociological restraints. With the increasing 
emphasis that is being given to conprehensive basin planning, there are 
many who believe (where our planning resources permit) that the initial 
considerations be directed toward formulating an optimum plan without 
regard to restraints even though we know from a practical standpoint we 
subsequently may have to modify this plan for authorization pxrrposes. 

This would chart the ideal plan. Also there is always the possibility -- 
if not hope — that the importance of the restraints, or the need for 
their application, may diminish and permit our plan for authorization to 
be more compatible with the ideal comprehensive pleui meeting long term 
needs. Prom a practical standpoint, it genereilly develops that some form 
of restraint is introduced into the screening process. 

The general procedure outlined for some methods — such as the 
"order of merit" — does not ensure that one of otur fundamental foimu- 
lation maxims has been observed. It is entirely possible that as we 
reach down to include projects having a lower order of merit we may add 
elements that are not economically Justified and that would not meet the 
"last-added" test, althoxjgh steps may have been taken to optimize the 
system. It does not appear practical to resort to additional studies 
for this one purpose excqot for tests of subgroups. One possibility in 
accordance with the screening principle would be to apply the test to a 
few projects selected at reindom. Our desired end product is to obteiin 
a choice of plans and alternatives that we my turn over to the policy 
makers for the final decision and to provide them with sxifficlent 
information tpon which to base their choice. 

* In one midwestem basin it might be possible to supply all needs 
but only if existing water rights specifying quantities were 
negated. A proposal is being studied that would abolish all 
existing water rights, and r^lace them by a guarantee that the ^ 
systau would provide el.1 water needed (all that can be used). 
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You vlll note that in the illustrative applications there were some 
departures from the general principles. This may he reflective of the 
varying importance different planners gave to judgment values. 

The screening process as used in the Potomac Sasin Studies varied 
from the ideal use of a comprehensive hasin plan hy the early intro¬ 
duction of some major restraints. The requirement of obtaining a plan 
that could he recommended for authorization, and the large value placed 
on the intangibles of historic and scenic significance hy a large por¬ 
tion of the area representation made this necessary. The long history of 
previous studies of this river and the legislative history of the au¬ 
thorization and funding for the just completed study gave ample evidence 
as to the firmness of the constraints on power production and the need to 
test various constraints on the use of major structures on the main stem, 
the lower Shenandoah and the Icnrer South Branch. A failure to accept 
these restraints might have produced plans that had no chance of accept¬ 
ance. It might he stated here that a good plan must he not only meod.mixed 
from the economic viewpoint hut must have at least some chance of public 
acceptance• 

In many instances it may he possible (where relatively few units are 
involved) or essential (due to limitation of planning funds) to utilize 
short-cuts. These are limited only hy the Ingenuity of the planner. 
Whatever the device that is utilized, the results will he no better than 
the basic data. Even when we use the most sophisticated of computers, 
if we "put garbage in, we will get garbage out'." 

CONCLUSIONS 


Screening of alternatives is an essential part of hasin planning. 

Any approach involving less than full analysis carries some risk 
of an erroneous appraisal. 

The uncertainties present in evaluiating and projecting requirements, 
costs and benefits, and the errors these uncertainties could introduce 
greatly exceed this risk. Therefore, we seldom can justify the added 
detail. 

Each hasin requires an approach having some basic differences hut it 
is inportant that a logical pattern he utilized that gives coD 5 >arahle 
treatment to all aspects. 

The planner must keep abreast with all new developments in the field 
of his art and of the sciences that support it. 

Future inprovements in computers and the techniques of their use may 
make possible more sophisticated procedures that will lessen the need for 
extensive screening or provide more rapid means of supplementing the 
present techniques. 
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SELECTION OF THE OPTIMUM PIAN 


by 

N. A. Back, Chief Economist, Planning Division, Civil Works, and 
Russell Morgan, Chief, Basin Planning Section, Planning Division, 
Civil Works, Office, Chief of Engineers 


1. INTRODUCTION : Project formulation procedures for defining 
the optimum plan for development of the water resources of a basin, 
within the physical and economic environs of the region, involves 
the following three broad phases of planning studies. 

a. The assessment of present and future water control 
problems in terms of the nature and dimensions of the needs for the 
various goods and services of water resource development; 

b. The inventory and appraisal of the practical alternative 
measures and combinations of measures which reasonably might be used 
to solve the water control problems; and 

c. Successive evaluations of the benefits and costs of pro¬ 
viding the needed goods and services by all practical means to arrive 
at a plan of development which will provide maximum net returns while 
meeting, with the minimum investment in funds and developable measures, 
the present and anticipated needs for the multiplicity of products 
associated with water control. 

2. From beginning to end, project formulation is largely a 
matter of measuring, weighing and comparing alternatives to determine 
their relative efficiency in doing the desired water resource improve¬ 
ment job. For example, where studies establish a need for additional 
water supply all reasonable measures are considered. In a typical 
case these might include expansion of existing groundwater or surface 
water supplies, main-stem or tributary reservoirs, barriers to pre¬ 
vent salinity encroachment, and so on. The benefits and costs and 
other impacts of each potential are appraised by consistent standards 
and then compared. Requirements for other purposes are analyzed on 

a similar basis. By the process of combination, comparison, and 
elimination the most promising solutions are selected and tested to 
determine the optimum plan of development. This latter plan is 
finally tested to determine if it is fully justified economically. 

3. PRINCIPLES OF PROJECT FORMULATION : The broad objective of 
project formulation is to satisfy the specific needs of the area in 

a manner that will maximize net economic gains and human satisfactions 
from the use of economic resources in a project. Stated briefly, a 
project is considered to be properly formulated and economically 
justified when: 

a. Project benefits exceed project costs; 

b. Each separable segment or purpose provides benefits at 
least equal to its costs; 
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c. The 8caJ.e of developnent is svich as to provide the m axi m u m net 
■benefits; and, 

d. There is no more economical means, evaluated on a con^rable 
basis, of acoon 5 »lishing the same p\xrpose or purposes vhich would be precluded 
from development if the plan were undertaken. This limitation refers only 

to those alternative possibilities that would be physically displaced or 
economically precluded from development if the project is undertaken. 

4, Net benefits are maximized when the scope of development is extended 
to the point where the benefits added by the last Increment of scale (i.e., 
an additional unit of reservoir capacity, channel dimension, or length of 
navigable channel; an individual purpose in a multiple ptupose project or 
plan; or a unit in a comprehensive plan) are equal to the cost of adding that 
increment of scale. This is Illustrated graphically on the accon^anylng 

®late 1.* The increments of scale to be considered in this way are the smallest 
ncrements for which there is a practical choice of omission from the plan. 

5. Reports or plans should indicate the scale of development that would 
result from application of the foregoing criteria considering tangible benefits 
and project economic costs expressed in conqparable terms. This will provide 

a baseline from >rtiich the effects of considering intangibles can be Judged. 
Reports and plans also should indicate the extent to which departures from 
that scale of development, or baseline, are proposed in order to take into 
account intangibles or other considerations warranting a modification in scale 
not reflected in the tangible benefits and project economic costs. For exaitple, 
a higher degree of flood protection, particularly in urban areas, than is 
feasible on the basis of tangible benefits cilone may be Justified in consider¬ 
ation of the threat to lives, heeath and general security posed by larger 
flx>ods. Also, when long-range water needs are foreseeable only in general 
terms and where alternate means of meeting the needs are not available and 
Inclusion of additional capacity initially can be acconqplished at a significant 
savings over subsequent enlargement, such considerations may Justify the addi¬ 
tional cost required. Similarly, long-range power needs, in the light of 
generally eaqpected economic growth of an area, may Justify measures initially 
to Insure later availability of the full power potential. 

6. DESIGN AND EVAICATICW . A relatively large number of potential 
projects and iiiq>rovement measures need to be considered, usually, in arriving 
at a developnent program for a basin. The task of analyzing these many 
inprovement potentials can be siaqylified by varying the extent of basic data 
assembly and the scope of studies with the conqplexlty of the project and the 
stage of project investigation. These may be varied progressively from ^n^T 1 ^fnmn 
details in the earliest appraisals to the greatest practical level of detail 
that may be reqtiired in the final stages of the studies. In the early stages 
of the pla nnin g studies adequate data on the physical and geographic dimension 
of the projects usually are available from prior studies, maps and other sources* 
At this phase of the studies cost estimates of usable quality may be based on > 
preliminary layouts and sinpUfied or reconnaissance type of estimating 
procedures. As the planning proceeds, step by step, basic data from field 

* Plate 1 is page 403. 
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surveys, subsurface investigations, construction materials surveys, 
real Ltate appraisals in the field can he added progressively project lay¬ 
outs and structural design can he revised and firmed up as added ^ a 

and project planning studies indicate; and cost estimates c^ he refined 
progressively with regard to quantities and firmness of unit prices. 


7. Similar progressive appraisals can he made for the extent and value 
of the goods and services to he produced hy the projects. Sources of data^ 
in these instances should he the cooperating agencies in whose field of primary 
interests the evaluations would normally fall. However, in the event these 
data are not available from such sources and are needed to permit reasonable 
progress in the planning studies, the data should he produced hy the office 
doing the prxDject formulation studies, or obtained from other sources, and sub¬ 
mitted to the pertinent cooperating agency for comment and/or possible reappraisal. 


8. PROCEDUKES FOR SEIECTION OF AH OPTIMUM PIAN ; This paper deals with 
the third and final ph^e of plaiuiing studies, referred to in paragraph 1, 
wherein the most promising plans capable of satisfying the basins needs are 
analyzed hy con^arahle and successive evaluations to arrive at a plan of 
development which will maximize net returns in the most efficient manner. The 
principle of maximization as applied in this study phase requires that the 
detailed procedures to he followed in forming the plan of development he such 
as to assure a balanced program of water resources development to satisfy 
the economic and social needs with a maximized output from minimum investments 
in productive resources. 


9. Two broad methological approaches are generally considered as offering 
sound bases for the selection of the optimum plan. These are the mathematical 
model and the sequential appraisals. The basic premise of the mathematical 
model method ass\mies that it is possible to construct a direct mathematical 
correlation among the pertinent variables to be considered in forming the 
development program. This method can be readily applied in siBq)le cases in¬ 
volving a limited number of production measures and coii 5 )lementary functions. 

The application of the mathematical model to basin planning is being actively 
investigated in the academic circles but at the present time it is not 
applicable to the complete solution of all or a substantial pa3rt of the planning 
job for a major river basin. 


10. Closely related to the mathematical model procedure is a method 
involving a series of repetitive determinations by which it is possible through 
sequential testing of a project or series of projects to arrive at a reasonable 
solution, consistent with the principles of project formulation. This method 
is particularly suited to the principle of maximized net benefits. The pro¬ 
cedure to be followed in this case generally can be expressed in a mathematical 
formula involving differential calculus and the number of separate determinations 
may be extremely burdensome when the procedure is applied without simplification 
to the complex analysis of the water resources of an entire river basin. 
Experiences in the use of a simplified adoption of this method to select optimum 
plans for the Delaware and Potomac River basins are reported in paragraphs below. 
The method adopted in these cases involved a set of successive determinations 
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"to establish "bhe conxposl'tlon of the optlsuua plans of haislc productive elements • 
Detailed appraisals were then made to establish the optimum dimensions of each 
element. 

11» SEIECTION OF THE IJBIAWftBE PIAK ; Nine promising plans of hasic storage 
and hydro-power projects in the Delaware Basin were formulated with a view to 
producing, insofar as possible, essentially the sane goods and services from 
the development and use of long-term and short-term in^wundments, The elements 
included in these plans were selected in accordance with their relative worth 
as determined by preliminary screening procedures and with the geographic 
distribution necessary to meet the estimated water supply, recreation and flood 
control requirements in various tributaries and ma- lri stem reaches. 

12. The elenients of these plans were arranged in two pheises of construct! 
in such a manner that the elements of phase I (one) would provide substantial 
relief from flood losses and meet req,xiirements for supplies of water to the 
year I 98 O. The elements of phases I and II were designed to meet the water 
supply needs to the year 2010. The estimates of water supply requirements use 
in this case were esurly estimates that were subsequently refined and modified 
The use of early estimates was ccrngpletely acceptable in this case since chang 
in the demand pictvire primarily affects the probable timing of construction oi 
the various elements of the plan. The basic conqposition of these plans is not 
sensitive to such changes. In later phases of the study the two-phase timing 
eorrangement was abandoned in favor of more accurate fixing of construction times 
and sequences for the meeisures included in the selected plan. 

13 . The active storage capacities for short-teim and long-term water 
inqEOundments (for all purposes including water supplies for domestic. Industrial 
and rural purposes, and for low flow regulation) were based on enplriced. 
relations of flood volume vs. drainage area and the generalized storage-yield 
relationships prepared during early phases of the hydrology studies, Nhere 
warranted by the sustained flows to be anticipated from the storage projects 

in the plan, run-of-river hydro-power projects were included, 

14. In arriving at the best balanced plan for water resources development 
to insure optimum availability of surface water for every use of water, the 
first step was the evaluations of the goods and services produced by the several 
plans under consideration. Such evaluation had to be consistent not only from 
one plan to the next, but also for the various types of goods and services. 

This latter requirement led to clarifying assumptions relative to the methods 
and applicable point of evaluation. For exanple, the unit of measure had to 

be defined. This was done by sliiply assxmilng that the current dollar value of 
the needs and services would serve as an adequate unit of measure for a 
comparative study of the plans of development. Also, the veilues of the goods 
and services were based on their monetary values at the point of production. 

This made estimates of values to the ultimate consumer tmnecessctry. The 
results of these appraisals and cost figures for the nine plans are summarized 
in the acconqpanylng table 1. These values and costs were confuted on the basiSv 
of systems without any attempt to establish the sequence of construction. 
Subsequent sttuiies showed that no one sequence could clearly result in a major 





TAILS 


VALOIS OV F1O0OCTS AMD COSTS OV THSIR PRODDCTIOB FOR THE FLAMS ORDER COMSIDERATIOM 

IN THE DElAmRE RIVER-mSIl^ 


PLAN 

AMMOU VALOE OF FRODDdS 

- $1,000,000 1 

. AMMUAL COST OF 

FRODUCTIOH - $1.000.060~| 

Net 

Excesa 

(S)-(IO) 

Stotfts* 

tlon 

Flih and 
Hlldllf. 

Hydro- 

power 

Total 

Storage 

Specific Costa 

Recrea- Fish and Hydro-^ 
tlon Wildlife power 

Total 


(iV 

(2i 

(3) 


(sy 

(<) 

(7) 

(8) 

(9) 

(10) 







PB 

lASE I 






A 

6.2 

8.8 

.4 

9.9 

25.3 

5.2 

5.9 

.6 

14.0 

25.7 

- 0.4 

B 

5.9 

3.2 

.3 

6.0 

15.4 

5.5 

2.1 

.3 

11.5 

19.6 

- 4.2 

c 

8.4 

8.6 

.4 

7.2 

24.6 

8.2 

5.8 

.6 

9.1 

23.7 

+ 0.9 

D 

5.7 

11.7 

.2 

3.1 

20.7 

9.4 

10.7 

.8 

5.5 

26.4 

- 5.7 

E 

7.0 

9.8 

.3 

6.0 

23.1 

7.9 

6.2 

.7 

11.5 

26.3 

- 3.2 

F 

5.2 

8.8 

.03 

9.0 

23.0 

8.2 

5.9 

.5 

14.0 

28.6 

- 5.6 

G 

7.7 

20.1 

.4 

5.2 

33.4 

11.8 

13.5 

.8 

7.6 

33.7 

- 0.3 

H 

U.2 

20.4 

.5 

10.5 

42.6 

12.8 

13.4 

1.1 

14.5 

41.8 

+ 0.8 

K 

10.9 

10.3 

.2 

33.1 

54.5 

20.1 

6.9 

.7 

16.6 

44.3 

+10.2 






PHASE 11 






A 

7,3 

9.5 

.3 

5.0 

22.1 

8.9 

6.1 

.7 

7.6 

23.3 

- 1.2 

B 

8.1 

16.0 

.4 

8.6 

33.1 

9.6 

10.5 

.8 

10.0 

30.9 

2.2 

C 

6.2 

7.8 

.3 

5.1 

19.4 

7.0 

5.0 

.6 

7.8 

20.4 

- 1.0 

D 

19.9 

11.9 

.5 

19.4 

51.7 

22.9 

7.9 

1.0 

14.2 

46.0 

+ 5a7 

E 

13.4 

9.7 

.5 

11.5 

35.1 

12.9 

8.0 

.8 

12.4 

34.1 

+ 1.0 

7 

9.8 

10.2 

.5 

3.4 

23.9 

11.1 

6.6 

.6 

2.6 

20.9 

+ 3.0 

G 

11.3 

12.8 

.2 

4.4 

28.7 

16.7 

8.2 

.8 

3.3 

29.0 

- 0.3 

H 

5.7 

7.6 

.2 

4.5 

18.0 

6.4 

4.8 

.5 

6.7 

18-4 

- 0.4 






PHASE 1 ^ 11 






A 

13.5 

18.3 

.7 

14.9 

47.4 

14.1 

12.0 

1.3 

21.6 

49.0 

- 1.6 

B 

14.0 

19.2 

.7 

14.6 

48.5 

15.1 

12.6 

1.3 

21.5 

50.5 

- 2.9 

C 

14.6 

16.4 

.7 

12.3 

44.0 

15.2 

10.8 

1.2 

16.9 

44.1 

- 0.1 

D . 

25.6 

23.6 

.7 

22.4 

72.4 

32.3 

18.6 

1.8 

19.7 

72.4 

0.0 

E 

20.4 

19.5 

.8 

17.5 

58.2 

20.8 

14.2 

1.5 

23.9 

60.4 ' 

- 2.2 

F 

15.0 

19.0 

.5 

12.4 

46.9 

19.3 

12.5 

1.1 

16.6 

49.5 1 

- 2.6 

G 

19.0 

32.9 

.6 

9.6 

62.1 

28.5 

21.7 

1.6 

10.9 

62.7 

- 0.7 

H 

16.9 

28.0 

.7 

15.0 

60.6 

19.2 

18.2 

1.6 

21.2 

6QJ2 

+ 0.4 
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economic advantage with respect to the accrual of system net "benefits. The 
values and costs in table 1 were based on the optimistic assunption that a 
market will exist for all products throughout the economic life of the projects. 
The hydro-power values and costs were based on the assumed development of hydro- 
pover at each site with known power potentials. 


15. If the various plans under consideration were so constituted that 
each would produce exactly the same products on the basis of the appraisals 
discussed above, the identification of the optimum plan would be sinple. 

It would be that plan that could be expected to yield a balanced production 
of water resources products and services adequate to satisfy the anticipated 
needs thereof with the least Investment of water resources and funds. The 
geographic distribution of the worthwhile storage potentials, the wide range 
in project dimensions and the basic or dominant uses that governed the formu¬ 
lation of some of the plans, all militate against a strict conparison of the 
plans. Also, the place of punped-storage hydropower projects in this over-all 
analyses of comparative schemes was fraught wj.th conplexLties. For exanple, 
this type of project can be developed only at sites with favorable physical 
features yet these sites may be the less desirable ones from the standpoint 
of the production of such other goods and services as flood control, water 
supply and recreation. Furthermore, the very nature of the punped-storage 
projects required that deliberate and learned consideration be given to the 
size and cost of reversible units and other factors unique to that type of 
development. Thus while the plan designed to provide punped-storage type of 
hydropower developments, was considered in the selection of a basic plan for 
the basin, it was apparent that punped-storage potentials would have to be 
analyzed separutely as adjuncts to or replacements for elements of a basic 
plan of development in order to bring the balanced production of goods and 
services to the optimum. 


16. From consideration of the net excesses of benefits with and without 
power for the various plans under consideration, the over production of water 
supplies inherent in certain plans and other factors a two phase basic plan 
was defined which included the following 22 major inpoundments: 


Phase I ; Sterling 

Shohola Falls 
Basher Kill 
Flat Biook 


Tocks Island 
Tobyhanna 
Beltzville 
Bemville 


Phase II ; Hawk Mountain 
Paulina 
Pequest 
Beltzville 
Aquashicola 
Trexler 
Hackettstown 
New Hanpton 


Tohlckon 

Newtown 

Moselem 

French Creek 

Evansburg 

Newark 

Christiana 
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17. Refined water supply and demand studies mde sequent to the 
selection of the basic plan showed that the elements included in the basic 
plan would overproduce the supplies of water required to meet the demands. 
Since the planning principles being followed assumed a market ^. 

pSdLts of the water resources development, the apparent overproduction 

of water supplies would be without value during the period to 2010. Based 
on the knowledge of the values and costs of such other products and ser¬ 
vices as flood control and recreation it was found that the basic plan 
could be tailored to best meet the balanced demands for the products under 
consideration by initial development of the Paulina, request, Hacketts- 
town. New Hampton, Tohickon, Newtown, French Creek and Evansburg sites for 
recreation. This arrangement had the added advantage of assuring the 
availability of the storage potentials at these sites when their develop¬ 
ment for water supply purposes is indicated. It should be noted that 
these assurances are actually of considerable value to the future economy 
of the basin and while these benefits are not included as features of the-^ 
recreation developments at these sites they nevertheless will be substantial 

and real. 


18 The Sterling project in series with the Tocks Island project was 
found to lack economic justification for flood control purposes and was 
dropped from further consideration in the planning studies. Furthermore, 
the Tobyhanna project in series with the existing Bear Creek project, is 
limited primarily to water supply and recreation developments and failed 
to compete economically with an alternative proposal for the additional 
development of the products at the existing Bear Creek flood control project 
immediately downstream. Accordingly, the Tobyhanna project was dropped 
from further consideration and a project to revise the present Bear Creek 
development added in its stead. Also, because of its extreme economy, a 
project to revise the present flood control and recreation development at 
Pj-Qnipton dam and reservoir in the Lackawaxen River Basin to include 
long-tetm storage for water supply purposes was added to the basic plan. 
Finally, the Blue Marsh project on Tulpehocken Creek in the Schuylkill 
River B^in was substituted for the Bernville project, immediately up¬ 
stream, to eliminate the costly impact of the latter project on the local 
economy. The Moselem project on Maiden Creek was shifted, because of 
site geology, to a new dam site a short distance upstream and renamed 
Maiden Creek project. Thus the plan used in subsequent detailed planning 
studies included the following projects: 


Hawk Mountain 

Prompton (revision) 

Tocks Island 

Bear Creek (revision) 

Beltzville 

Aquashicola 

Evansburg 


Trexler 
Maiden Creek 
Blue Marsh 
Newark 
Christiana 
Paulina 


Pequest 
Rackettstown 
New Hampton 
Tohickon 
Newtown 
French Creek 


19 ^ SELECTION OF THE POTOMAC PLAN : The plan recommended for the Potomac 
Basin evolved from alternatives considered. A comparison of alternative plans 


408 


was the first step in the evaluation leading to the selection of the recommended 
al^emative exists for the Bloomington project in the North Branch. 

This fact made its recommendation in an interim report possible. This proiect 
was authorized in I962, and is a part of every plan considered. 

20. The four plans for Washington Metropolitan Area Water Supply are 
compared on Table 2. This table shows Plan 1 as the cheapest for both total 
construction cost and for present worth based on the anticipated time schedules. 
However, Plan 4 appears to be the best of the four, regardless of its higher 
cost, because it leaves a minimum flow in the river sufficient to maintain 
today's water quality and, most of all, because of its adaptability and flexi¬ 
bility. The local benefits which would result from this plan would probably 
make it more acceptable to the upstream regions of the Potomac Basin, 

TABIE 2 


CCMPARISON OF WASHINGTON METROPOLITAN AREA WATER SUPPLY PIANS 


Minimum Flow 
in River i/ 

Construction 
Cost E/ 

Present 

Worth 

Remarks 

rcfe) 

(million 

dollars) 


4 oo 

63.6 

48.4 

Lowest cost 

400 

83.3 

53.3 

Very flexible 

1000 

78.2 

78.2 

least flexible 

1000 

164.4 

102.6 

Most adaptable 
and flexible 


y With average water supply withdrawal. For minimum flows with peak water 
supply demand, subtract 400 cfs, 

y Allocated to Washington Metropolitan Area Water Supply. 

21. The next point of comparison is shown on Table 3. Here, the con¬ 
struction costs to the Metropolitan Area for water supply are con^iared between 
the lowest cost single puipose plan and the three basin-wide multiple puipose 
plans. 


TABIE 3 

CCMPARISON OF SINGIE PURPOSE AND MULTIPIE PURPOSE PIANS 
FOR WASHINGTON METROPOLITAN AREA WATER SUPPLY 



Construction 

Plan 

Cost 1/ 


(million dollars) 

Single Purpose Plan 1 

63.6 

Main Stem Upper Basin 

27.7 

Major Tributary 

29.4 

Upper B6isin 

31.4 


y Allocated to Washington Metropolitan Area Water Supply 


710-215 0 - 63-27 
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22 The share of cons traction costs of any hasln-wiae multiple 

Kited to the Washington Metropolitan Area for its vater 
puipose P thL the cost for a single purpose water supply plnn for 

^IJ^litan Area. From the standpoint of cost to the Metropolitan 
tL^hl^iiL plans are more economical and thus further considerations 
f^^'jecoL^SiS we?^^ to the hasin-wide plans only. 

2^ An economic ccmroarison of the hasin-wlde plans directly from the 
cost ^d benefit data would not he possible except for the total first cost 
S each Ulan, in order to provide a coranon basis for comparison of the plans, 
the costs to be incurred and benefits expected to accrue during the period 
startinK with the beginning of the first project to the end of the 50 -year 
economic life of the last project were reduced to their present worth at the 
beginning of the period. In all plans, this period is 92 years. Beyond the 
50-year economic life of each project, the costs incurred would be only for 
operation, maintenance and major replacements, as the final charges on the 
investment are considered to have ended after year 50. The benefits to each 
project are considered to be a constant annual amount after year 50 eq.ual to 
the annual benefit which vould accrue in year 50. Tills procedure permits a 
monetary comparison of each plan. The value for costs and benefits thus 
computed are comparable to each other, but are no measure of tiie costs and 
benefits in an absolute sense, as these computed values are valid only in 
their relationship to each other. Table It shows a comparison of the benefits 
and costs of the three alternative basin-wide plans, expressed as the present 
worth, at the beginning of the first project, of 92 years operation of each 
plan. 


2lt-. As indicated by Table It, the Main Stem and Upper Basin Plan and the 
Major Tributary Plan have the same benefit ix> cost ratio, but with the Main 
Stem Plan having about 2 percent greater excess or net benefits. The total 
first cost for the Main Stem Plan is also about 8 jiercent less than the Major 
Tributary Plan. The Upper Basin Plan ranks third in all respects. Therefore, 
the Main Stem Plan is the best plan of tlie throe from a strictly economic 
sense. First, its total construction cost would be less; second, it would 
produce a greater excess of benefits over cost and, last, the I'ate of benefits 
provided per dollar expended wotild be the hlgliest. Therefore, the Main Stem 
and Upper Basin Plan was selected os the best from the stri.ctly economic view¬ 
point. But economics, expressed in monetary terms, are only one part of the 
comparison process, All aspects of the plan, viewpoints of other agencies, 
and local desires must be considered. 


TABIE 4 


ECONCMIC CCMPARISON OF AnPERNA-TIVE BASIN-WIDE PLANS i/ 
(Costs and benefits in millions of dollars) 


Plan 

Total 

Construction 

Cost 

Capitalized . 
Worth in I965 i/ 
Costs Benefits 

Benefit to 
Cost Ratio 

Excess 

Benefits 

Main Stem and 
Upper Basin 

346 

430 

897 

2.1 

$467 

Major Tributary 

378 

423 

881 

2.1 

458 

Upper Basin 

4 o 5 

446 

881 

2.0 

435 


1/ Major reservoirs only. 

^ Includes interest^ amortization, operation, maintenance and major 
replacements. 


25. An appraisal of the non-monetary effects, advantages and disadvantages 
shows that it would be extremely difficult, if not in^ssible, to design a water 
resource development system for the Potomac in which some local adverse impact 
would not occur. Technically and economiceilly feasible reservoir sites are 
scarce. The degree of human occupance and use of all these p>otential sites pre¬ 
cluded the development of a plan without some temporary losses in local areas. 

No alternative plan would meet the demands for water resource services without 
these losses being sustained. The three basin-wide plans were rated for 13 
items of con^rability. This comparison showed the Main Stem and Upper Basin 
Plan superior to the others, with the Upper Basin Plan second. In spite of its 
favorable rating, the Main Stem and Upper Basin Plan scored low in recreation 
benefits and hi^ in adverse impacts. An analysis of the factors contributing 
to these ratings revealed that the largest part of the adverse inpacts of the 
Main Stem and Upper Basin Plan wotild be concentrated in the Riverbend Project, 
and that recreation opportunities in this plan would be distributed along the 
periphery of the Basin, leaving a large void in the center. 

26. This uneven distribution of beneficial and adverse effects indicated 
that this plan was not fully meeting the objective. The third element of the 
objective is out of balance, so that the Main Stem and Upper Basin Plan does 
not provide the optimxnn contribution. 

27. As stated previously, no appropriate developmental alternatives 
were found for the basic ten reservoirs common to all plans. This lack of 
alternatives, plus the fact that they are needed in any plan to fulfill the 
upstream water req.uirements, makes these 10 major reservoir projects the basic 
elements in any comprehensive plan. By this same reasoning, the 4l8 headwater 
reservoirs become the second group of basic elements. These two groups of 
projects would satisfy specific water needs near their location and concurrentlji 
would provide about one-third of the flow re(iuired at the Washington Metropollta 
Area. It is in satisfying the unfulfilled reg.uirement that modifications of the 
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gr.™rS:'-.T. 

fnhis was sufficient to consider this plan as satisfactory with resp 
first two elements of the stated objective, namely, maximization of net bent^fxl t 
wMle i^etS^L stated needs, and the use of resources to their ^ economic 
while mee^i^ wowever none of the plans were satisfactory wl.tb 

Lfthlrd element of the obJeotiTe - optimum distribution of beneficlu! 
SKiveree effects. With this In mind, two elements of the Main Stem bnd Upper 
Basin Plan - Rlverhend and Royal Glen projects - were considered for modification. 
Lcause of the greater over-all beneficial effect of providi^ f^od control ior 
Petersburg, West Virginia, by reservoir storage rather than local protection,^ as 
well as to retain flood protection for portions of the South Branch Valley, tne 
Roval Glen Reseivoir was not changed. This decision was farther strengthened 
by the fact that the adverse social impact of the Royal Glen project would be 
moderate, while the beneficial economic impact in that area of West Virginia 
could be extensive. This decision left Riverbend Reservoir as the only elemeiic, 
siibjec'b to modification# 


28 Cne of the major adverse effects of the Riverbend project would be 
the inundation of a portion of the C & 0 Canal. While this was considered one 
of the adverse iiipe,cts, it was not the most significant. Tenporary changes in 
the tax base of affected counties, displacement of persons from a relatively 
highly developed area and the resulting adverse social and economic impact, 
and changes in the established types of economic pursuits were considered to he 
more meaningful. As previously indicated, complete rejection of this project 
•yQ-^3_3. not necessarily reduce these impacts from a basin-wide point of view, as 
some of the alternative projects would possibly have a greater adverse effect, 
over all. Apart from the local adverse effects of the Riverbend Reservoir, 
removal of this project from the plan would reduce the degree of flood control 
provided for the Washington Metropolitan Area and alter the geographically 
distributed balance of cost and benefits. Substitute protection through local 
pworlds was found to be not economical. Based upon the foregoing 
considerations, and to mitigate the adverse effects of Riverbend while assuring 
adequate protection for the Washington Metropolitan Area against flood hazards, 
it was found practical to adopt another site location four miles upstream from 
the Riverbend site near the mouth of Seneca Creek. 


29, The Seneca Dam would be located about k miles farther upstream than 
Riverbend, thus preserving most of the presently water filled portion of the 
C & 0 Canal. This 4 mile reach is also one of the most heavily developed 
sections of the Riverbend Reseivoir area. 


30. Since the maximum water surface level is limited to the same elevation 
in either reservoir by the cost of relocations, the total storage potential of 
the Seneca Reservoir is less than that of Riverbend by the amount which would 
have been in the 4 mile stretch between the two dams. Maintaining the same 
flood control provisions in the Seneca Reservoir placed a limit on the amount 
of storage available for low flow augmentation. As a result of this limit, 
the amount of long-term storage for flow regulation in the Seneca Reservoir 
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q.uality dem^ds at the Washington Metropolitan Area! Fmr'^dditioS^pSjeSi®'' 
were then added to the plan to make up this flov deficiency. Th^Jour S^!ecL 
vere selected those considered in other plans with the view of addfS^!^ 

greatest over-all heneficial effect with the least adverse effect. The ?^ur 
projects added were: Town Creek, North Mountain, Tonoloway Creek and LicSng 
prajects vere scaled to provide sufficient storage to mke up 

^!^®4.^^®’^^®® reduced yield of the plan resulting from substitution 

of the Seneca project for that at Riverhend. 


31 * IRDIVIDUAL SITE MAXDCCZATION FOR THE DEIAWARB PIAN: Individual site 
m^mization procedures were systematically applied to each major impoundment 
site considered in this phase of the analysis employing the appropriate benefit 
and cost values. The results of these studies are shown graphicaUy in plate 
2 , Each figure on this plate shows for each of the major inpoundment sites 
the range of net benefit accrual at each site with respect to a series of 
short—tein/long-tem allocations. The point at which the net benefit accrustl 
:.B maximized is labelled Maximum in each figure. At these points the differential 
between total project costs and total project benefits is at a maximum. The 
pertinent data for each site at its maximized scale of physical development are 
shown below in table 5 * 


TABIE 5 

SCALES OF DEVELOPMENT 
IITDICATED BY INDIVIDUAL SI'TE MAXIMIZATION 


Project 

Inactive 

Long-Term 

Short-Term 

Total 

Capacity 


(ac.ft.) 

(ac.ft.) 

(ac.ft.) 

(ac.ft.) 

Beltzville 

1,200 

60,000 

25,000 

86,200 

Aquashicola 

1,000 

31,000 

20,000 

52,000 

Trexler 

800 

24,200 

10,000 

35,000 

Blue Marsh 

1,500 

28,500 

19,000 

49,000 

Maiden Creek 

2,000 

78,000 

30,000 

110,000 

Tocks Island 

80,000 

440,000 

250,000 

770,000 

Bear Creek 

2,000 

70,000 

108,000 

180,000 


The particular allocations of storage indicated in the above table represent 
those levels of development indicated by maximization of net monetary returns. 
It is recognized, however, that there are some areas of the benefit picture 
which are not directly susceptible to monetary appraisal. Such intangible 
benefits, while not entering directly into the maximization analysis, had to 
be taken into consideration in order to assure a truly balanced plan for 
optimum satisfaction of all water resources needs. Modification of maximized 
scales of development to allow for such intangibles are discussed in the 
following paragraphs. 


413 







CORPS OF ENGINEERS - U.S. A^MY 






















32. Of particular significance In the evaluation of the maximization 
studies is the apparent flatness of the net benefit accmal cvirves around 
the point of net benefit maximization. This can be seen In figures 1 and 
3 of plate 2 for the BeltzvlUe project and Aquashlcola project, respectively. 

For Instance, on the BeltzvlUe project (figure l), a reduction by as much as 
32 percent in the long-term storage allocation at the 6l,000 acre-foot allocation 
■Where net benefits are maximized vould only result in the loss of $10,000 of 
annual net benefits, only about a 5 percent reduction from the maximum excess 
estimate of $197^000. Similarly a to percent reduction in the short-term 
storage allocation for the BeltzvlUe site, holding long-term storage at •the 
maximum level, would result in a loss of annual net benefits of $7,000, a 
3^ percent reduction dProm the maximized point. For the Aquashlcola project 
(figure 3), a reduction of long-term storage by 20 percent from that project's 
net benefit maximization point leaves the net benefit estimate virtually 
unchanged. A reduction of the same percentage in the short-term storage 
allocation would only reduce net benefits at Aquashlcola by 2| percent. 

33* Conversely, Increases in storage allocations do not al'ways appear to 
severely alter the level of net benefit accrual. For instance, for the Trexler 
project (figure 2), an increase of short-term storage from 10,000 acre-feet to 
14,000 acre-feet, a to percent increase in the short-term storage allocation, 
only reduces annual net benefits by $6,000, about 5 percent of the $118,000 
net benefit level at the maximum point. A 20 percent increase in Trexler's 
long-term storage allocation results in a benefit reduction of $2,000, almost 
no loss of net benefits. On the other hand, changes of storage allocations 
for the Blue Marsh project from its maximized level results in major modifi¬ 
cations in the net benefit estima'tes. For instance, an increMe of short-term 
storage from 19,000 acre-feet to 25,000 acre-feet, an increase in short-term 
storage of 32 percent, results in a loss of $27^000 of annual net benefits, 
l4 percent of the total excess benefits at Blue Itorsh's le-vel of optimum 
development. For the Tocks Island project the umsual capacity-cost relation¬ 
ship reflecting the cost of protective work in the vicinity of Matamoras and 
Port Jervis resulted in a relatively confined area, as shown by figure 7^ 
within which net benefits can be maximized. 

34. The importance of the apparent flatness and other peculiarities of 
net benefit accrual curves around each site's point of net benefit maximization 
is that it ■Mill not be possible to make modifications in the scale of develop¬ 
ment at any one site from the maximized level without altering the maximized 
net benefit estimate. Howe'ver, the zone of maximization permitted the 
necessary scale of development changes at each site so that it ■was possible to 
determine a system of projects that would achieve a balanced program of 
development without seriously -violating maximization principles. 

35* While for the purposes of this phase of the forming of the plan of 
development a single level of physical development for each major iiapoundment 
site ■was identified as the level -with the greatest net benefit accrual, the 
results of these studies, as noted above, indicates that fear each project 
there existed a range or zone of other levels of development "vdiere the difference 
between net benefits at the nimriTniim level and at some lesser level was very 
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excess benefits. It ms ^ 

.t VDUxa ue possible *°necessary to reevaluate each site 
iried vithln a system^ i attainment of a balanced program of 

,ct to Its ?hs constraints of the 

Which could Tvo major areas considered in the re- 

indlvidual site ma^mization iiiiDOundment sites were (l) the degree of 

evaluation of -^e affordS^from each site in relation to desirable 

flood control protection to other criteria and (2) the adequacy of the 

levels of production i^ated by ^her pattern 

several projects considered ^ «ater supply. Another equally inqortant 

of net surface water SogmpSc SiSttions of inSividml site 

SfsfSSScaScns siTslnsrisad nith respect to the resultant changes In 
0V6T-€tH nsi benefit a-ccmsls* 

studies were first undertaken to determine the effectipness of 
36 . ^ Studies ^rf.th the results of the individual maximization, 

each flovs in terms of the degree of reduction of the 

^ l"p^,e=f Scl^r Srsile. Based upon the short-term storage 

aS^SoITfr^m manmisatlon studies associated ulth the reduction of flood 
damages, the following determinations were made: 


project 


Short-Term 

Degree of 

Storage 

Protection * 

(ac.ft.) 

(percent) 

250,000 

50 

25,000 

62 

20,000 

77 

10,000 

51 

30,000 

h 6 

19,000 

32 

108,000 

70 


Tocks Island 
Beltzville 
Aquashicola 
Trexler 
Maiden Creek 
Blue Marsh 
Bear Creek 

* The extent to which the volume of the Standard Project Flood at the site 
can be impounded. Complete impoundment = IDO^ 

While it ms recognized that the short-teim storage avocations invested 
Sove contributed to the production of the maximum net excess benefits for 
each site, it ms still necessary to give further attention to V® ^ssihllity 
oTl Mgher degree protection to be afforded to downstream ^aches in excess 
of the S^tection achieved solely through the short-term allocations based on 
?he resS^^of the maximization studies. The attainment of a balanced program 
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focT flood daanage reducblon could not be evaluated on economic efficiency 
criteria CLlone. The presence of major urban development In dovnsinream reaches 
from each of the major impoundment sites required^ in addition to providing 
the greatest dollar damage reduction for each dollar of investment^ a 
sufficiently hi^ degree of protection so as not to create any false sense of 
security that would possibly aggravate the flood problem. 

37* In light of these considerations short-term storage allocations at 
the Beltzville, Trexler, Maiden Creek, and Blue Marsh projects were modified 
to provide additional short-term capacilqr thereby increasing the degree of 
protection. Wherever possible, these modifications were made within each 
project’s zone of maximization so that the net result would be to increase 
the degree of protection while at the same time minimize the loss of net 
benefits. The results of these modifications are shown below: 



Short-Term 

Degree of 

Project 

Storage 

Protection 


(ac.ft.) 

(percent) 

Tocks Island 

275^000 

54 

Beltzville 

27,000 

71 

Aquashicola 

20,000 

77 

Trexler 

l4,000 

66 

Malden Credc 

38,000 

55 

Blue Marsh 

33^000 

52 

Bear Cre^ 

108,000 

70 


38. Modifications were also undertaken on the long-tem storage allo¬ 
cations to adjust for geographic and cultural limitations on site development 
and to insure that the yield to be produced from each site considered as 
integral parts of a system would be no more than needed to satisfy net surface 
water requirements’by the year 2010. The former type modifications were 
necessitated by the several modifications made in short-term allocations as 
indicated above in paragraph 37* 

39* At the Blue Marsh site, it was found necessary to reduce long-teim 
storage from 30,000 acre-feet at the maximized point to l6,000 acre-feet, a 
net reduction of lij-,000 acre-feet. The maximization studies at this site 
reflect the prohibitively hi^ cost of project developments in excess of total 
stcxrage capacity of 50,000 acre-feet due to the cost of protectii^g or relocating 
the town of Bemville, Pennsylvania, for the hi^er development capacities. 
Inasmuch as it was desirable to increase Blue Marsh's short-term allocation by 
l4,000 acre-feet to provide a reasonable degree of flood control protection, 
it was necessary to reduce the long-term allocation by a similar amount. In 
this way it was possible to achieve a reasonable degree of flood control 
protection with minimal loss of net benefit accrual. Any other reallocation 
of long-term capacity with respect to the required short-term modification 
would have resulted in further losses of net benefits. While the evaluation 
used for long-term and short-term storage showed a substantial reduction in 
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the net henefits for the modified storage allocations, these net benefit 
reductions vould be minimized or possibly eliminated if methods were available 
for monetary appraisal of the assurance value of reasonable degrees of flood 
control. A loss of net yield for water supply resulted ^o fTOm these 
flcations, but the modified long-term storage would provide sufficient yield 
at this site to satisfy that area's water demands with the Itolden Creek project 
also considered. At the Maiden Creek site, a slight reduction of long-term 
storage was undertaken to minimize the loss of net benefits as a consequence 
of modification of Maiden Creek's short-term capacity. I/>ng-term storage ws 
reduced from 80,000 acre-feet to 7^,000 acre-feet, with a resultant loss of 
yield of approximately only 2 c.f.s. This, however, did minimize the reduction 
of net benefits. 


40. As indicated previotisly there existed a limitation on development 
of the site at Tocks island beyond elevation 428 where the cost of protecting 
the Port Jervis area prohibited economically justified developments in terms 
of net benefit accrual. Since it was necessary to increase the short-term 
allocation at Tocks Island by 25,000 acre-feet to afford a hi^er degree of 
flood control protection, it was also necessary to adjust the long-term allo¬ 
cation so as to keep the pool elevation within the critical level. The long¬ 
term allocation therefore suffered a reduction of approximately 30,OCX) acre- 
feet. The loss of both net benefits and net yield as a consequence of these 
modifications were minor by con 5 )arison with this site's over-all ability to 
contribute to the balanced program of reso\irce development for this basin. 


4l. In the case of the projects in the Lehigh River basin, (Aquashicola, 
Bear Creek, Beltzville and Trexler), modifications of long-term storage were 
indicated since the cumulative sum of net yields from each of these projects 
individually maximized would be in excess of the augmentation requirement from 
these sites to satisfy both the water supply demands in the Lehigh and Trenton- 
Philadelphla areas by 2010. From the results of the maximization studies these 
four sites could produce a net yield of 433 c.f.s. However, a combined net 
yield of only 4 o8 c.f.s. was considered adequate to satisfy the augmentation 
requirements. Within the environments of this study it would be necessary to 
reduce the combined net yield by 25 c.f.s. so that only the required augmentation 
would be produced. However, vrith expected increased in water needs after year 
2010 such reduction seemed unreasonable at this stage of planning for the 
development of the basin's water resources and, accordingly, was not made a 
feature of this study. 


42. Since the yield at any one site could be directly substituted for 
yield from any of the remaining sites, it was only necessary to study the 
relative efficiency of the site's ability to produce net yields and reduce 
the net yield excess from those sites with the lowest relative efficiency. 

The results of the maximization studies did reveal, however, that Bear Creek 
possessed a unique economic advantage in its relative efficiency to produce 
a xuiit of yield. It was evident that no eidvantage wovild be obtained by reducing 
Bear Creek's yield from its maximized level. Cti the other hand, while it coiild- 
be argued to increase the yield of Bear Creek at the expense of larger reductions 
at the other sites to achieve the desired augmentation of 4o8 c.f.s. in an 
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efTlcleiit fai^lon^ 'th.e resul'ts of such nodlfica'tlozis would seriously icipalr 
the ability of the downstream Trexler, BeltzvlUe and Aquashicola sites to 
produce flood damage reduction and recreation on an economically Justified 
basis. The relative loss in the production of flood control and recreation 
benefits at these sites would be greater than the efficiency g6iined in producing 
mere water supply yield at Bear CreeOt. Based upon these considerations no 
modifications were made on Bear Creek's long-term storage allocation of 72,000 
acre-feet, capable of producing 208 c.f .s. of net yield. With Bear Credt fixed 
at a level of 208 c.f.s. it was then necessary to reduce the net yield from the 
remaining sites by 25 c.f.s. so that the combined net yield of the three sites 
would equal 200 c.f.s. 

43. To select the final dimensions of the Trexler, Aquashicola, and 
Beltzville sites to produce a conibined net yield of 200 c.f.s. required a 
special maximization study of these three sites in combination. Short-term 
storage allocations for each site were set at their modified levels as dis¬ 
cussed in paragra;^ 37. For each site a series of net yield levels were 
arrived at by varyiiig the long-term storage allocaticm. The net benefit 
accrual for each level of yield for each site was then computed in accordance 
with maximization procedures discussed earlier. It was then possible to 
develop a series of conibinations of the three projects with each ccniblnation 
always producing 200 c.f.s. For each such combination a total net benefit 
estimate was also computed. 

44. Employing increments of 5 c.f.s net benefit estimates were conputed 
for over 200 different combinations of the three reservoirs scaled to varying 
degrees of long-term storage allocation each combination producing 200 c.f.s. 

It should be noted, however, that while the degree of flood protection remained 
constant throughout, as well as the cumulative net yield, variations did occur 
in the level of net recreation benefits which were directly related to the 
level of long-teim storage for each major site. That combination vdiich produced 
the ma x i m um excess benefits was selected as the final basis for modification 

of long-term storage at these sites so that the required flow of 200 c.f.s. 
from these sites would be secured. This combination called for a net yield of 
55 c.f.s. from the Trexler site, requiring a long-term storage allocation of 
25,000 acre-feet exactly equal to the allocaticaa arrived at in the original 
maximization study. From the Beltzville site, a yield of 82 c.f.s. would be 
required associated with 41,200 acre-feet of long-term storage, 20,000 acre- 
feet less than the allocation in the maximization studies. Lastly, a require¬ 
ment of 63 c.f.s. was determined for the Aquashicola site, associated with 
25i 000 acre-feet of long-term storage, some 7^000 acre-feet less than the 
allocation of 32,000 acre-feet determined in the course of the maximization 
studies. 

45. Throughout the process of storage modifications careful note was 
taken of the changes occrrrring in the level of net benefit accrual as the 
level of development for each site varied. The goal of these modifications 
was not only to provide bases for fixing the dimensions of the individual 
projects within the realities of the planning environments but also to establish 
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F ,, . ^ vithin -practical limits, the neh 

^-oiage allocatians designed to a lather hroad zone 

^eteTfl. Since for n>ost ^^^^^Lihle without serious f on the 

modifications in ^ atove mentioned modificatxons in 

net benefits. The Jn terns of net benefit reduction are give 

short-tern stor^e "page 414. 

below and are shovn on plate P b 






project 

Tocks Island 
Beltzville 
Aquashicola 
Trexler 
Maiden Creek 
Blue Marsh 
Bear Creek 


Individually 

Maximized 

$1,550,000 

197,000 

160,500 

118,000 

44,000 

191,000 

813,000 


Modified 

$1,400,000 

185,500 
159,000 
111,000 
41,000 
114,000 
No Change 


■Hie adopted storage allooatioiis shO¥ed an over-all reduction of ^iSht potent 
S o^Sents^n the nasdmun established for the seven projects by the 

maximization studies. 


46. INDIVIDUA.L RI TE maximization FOR THE PaiOMAC PDIN : The scale of 
development was made the subject of careful analysis to insure optimum 
contribution" of the system and each project in it. All projects were shown 
■to supply their "optimum contribution," Plate 3^illustrates this analysis 
for the Royal Glen Reservoir. This figure shows that the selected project 
has maximized low flow benefits. Any increase in low flow (long terra) storage 
•would decrease net benefits. It also shows that flood control (short temi) 
storage was selected as a compromise between minimum short terra storage 
(94,000 acre-feet) which would produce maximum net benefits and maximum 
justifiable short term storage (126,000 acre-feet). This decision was based 
on intangible factors such as the safety and security of the inhabitants of 
the urban areas to be protected. 


47 , A con^iarison of the present worths of costs and benefits of this 
plan and the Main Stem and Upper Basin Plan for the 92 year operation period 
was made in a manner similar -bo that shown pre-vlously for the three alternative 
plans. 

The selected plan was compared only with the one alternative since that alter¬ 
native was the most economical. Althotigh the total cost of the Recommended Plan 
is grea-ber, it is still more economical than the best alternative plan. The 
Reconmended Plan has the same benefit to cost ratio as the Main Stem and Upper 
Basin Plan, and it showed much more than a marginal improvement in net benefits 
over the other alternatives. The Recommended Plan is economically more favor¬ 
able than any of the other three altematives. It satisfies to the greatest 
degree the first two elements of the objective by providing maximum net benefits 
in meeting the stated needs and by making use of the resources necessary to carry 
out the development program to the limit of their full economic and physical 
potentials. 

* Plate 3 is page 421, 
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EXCESS benefits • FLOOD CONTROL <Sc LOW FLOW ONLY 

(IN THOUSAND DOLLARS) 


POTOMAC RIVER BASIN 


MAXIMIZATION ANALYSIS - ROYAL GLEN PROJECT 



NOTES; 

—* — —• Limit of justification for Low Flow; 7 5,000 Acre Feet Long 
Term Storage. With less incremental Long Term Storage, 
excess Low Flow Benefit is negative. 

- 150,000 and 300,000 Acre Feet Long Term Storage 

.. . 250,000 Acre Feet Long Term Storage 

.. Limit of incremental justification for Flood Control. With 

more incremental Short Term Storage, excess Flood Control 
Benefit is negative. 
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By 

Howard L# Cook 
Introdactlon 


V. nar»r will cover existing policies on cost apportionraent 

A subsequent paper wi^ purposes of water resource developiuent. 

(i.e., J^S^Ster of this paper is confined to the 

basic priapiPj-®®* SSSlying principles reveal the general philosoply 
sharing policies. ^ iS?of the Federal Qovernaient in resource 

of the Congress of this philosopl^ is of value in interpreting 

developraeat# and it is an absolute nacessity in the develop- 

es When those policies are to he 

SlfedlSIS ‘ro^wal of congress In the form of reports rooomamnaing 
Lthorization of specific projects or plans. 

How Legislative Policy is Made 

iinHfii* thP division of powers established ty the Constitution, basic 

broaden the role of the Federal Government in resource development. 

The Congress establishes policy in two ways. In some ^ 

it inSudeH f^mal statement of policy. Section 1 of 
Act of 1936 is such a statement. It announced the basxc poU^y 

Federal Government would accept a high degree of their 

trolling floods throughout the Nation "in cooperation ';^th otates, weir 

polSSl subdivisions, and localities thereof." But the ^taia 

Lkes policy by repeatedly authorizing Federal agencies ^ 

projects or activities. After a sufficient lapse ol time 

have been no conflicting actions by the Congress, it is usually 

that a firm Congressional policy has been established. 

Congress also, upon occasion, will stoutly maintain 
legislation and foHow a contradictory one in ’bbe appropriation 0 u 
and the authorization of specific projects. An often ® nroblem of 

quaint practice is the manner in vdiich Con^^ress dealt with . P 
the mssissippi River in the interval extendinj.^ frora_ about l^UU ^ ^ 

Throughout that period it steadfastly supported, in , -i ^id 

the contention that expenditures of Federal funds ior floo c ^ 

be unconstitutional. But throughout the latter portion of tne pe 


* Chief, Policy and Legislative Branch, Planning Division, Office of the 
Chief of Engineers. 


appropriated funds for works idaich, as it was fully aware and as it desired, 
were being used for the control of floods. 

In addition to illustrating the way in which Congress occasionally 
avoids meeting difficult issues, the foregoing exanrple shows why some historical 
background is essential to an understanding of the present role of the Federal 
Government in resource development. 

Historical Background 

In the years immediately following the adoption of the Constitution there 
existed widely divergent opinions as to the powers that could be, or should 
be, assumed by the new central government. Insofar as resource development 
was concerned, it was generally considered that the Federal Government was 
barred from undertaking "internal improvements," or public works. The first 
breach in the barrier was made by a famous decision*, written by Chief Justice 
John Marshall, in 1824, in which the Supreme Court found that, under the com¬ 
merce clause of the Constitution, "the power of Congress . . . comprehends 
navigation within the limits of every State in the Union." In that same year 
the Congress gave the Coips of Engineers its first appropriation for ariver 
inprovement. 

For 7S years after the Marshall decision the Congress confined itself to 
authorizing only those projects represented as coming imder the "commerce 
clause" - although, as has already been mentioned, it was obvious that in 
some instances navigation was not the only ptupose served. In 1902 the scope 
of Federal responsibility was broeidened by passage of the Seclamation Act. 

The constitutional basis for this Act was the "property clause," since it was 
originally intended to confine the program to the improvement of lands owned 
by the Federal Government. 

Although great pressixre had been exerted as early as the l840's to 
obtain Federal asslstemce in contiolling the floods of the Mississippi River, 
it was not until 1917 that Congress authorized Federal assumption of responsi¬ 
bility for flood control ®n this stream and on the Sacramento River. This 
was 93 years after the Marshall decision. In 1928 the Mississippi authori¬ 
zation was broadened, and in 1936 the Congress passed the first general flood 
control act. Thus there was an interval of 112 years between Federal as- 
sximption of responsibility for navigation and for flood control on a nation¬ 
wide basis. 

After the 1936 breakthrough the way was open for a rapid expsinsion in 
the scope of Federal activities in the water field. The Flood Control Act 
of 1938 made it possible to add power g^jerating facilities to Federal Beservoir 
projects. The 1944 Act authorized disposal of "surplus" water for domestic 
and industrial use, and the I958 Act provided a more clear-cut authority to 
add capacity for storage of water svpply in Federal reservoirs. The 1944 
Act also made it possible for the Federal Govetnment to improve naajor channels 
so that local entities would have better outfalls for the drainage systems 


* Gibbons vs Ogden (U. ,S. 1824) 
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3 r wished to install. 3!he use of Federal reservoirs for 
s also authorized 1*7 the 1944 Act. In 1946 the first 
legislation was enacted, and this authority was broadened 
1^1056*^^962. In 1955 hurricane protection was added to the array of 
nroblins eligible for study by the Federal Government and in I 958 the Congress 
began to authorize Federal projects for this purpose. The inclusion in 
Federal nrolects of measures to prevent damage to the fish and wildlife re¬ 
source was authorized in 1946, and in 1958 this legislation was broadened so 
that provisions could be made for the enhanc«aent of that resource. In I 961 
the Congress authorized the inclusion in Federal reservoirs of additional 
capacity to provide water to be released for ''<|uallty control." 


This brief review serves to indicate that in the relatively short period 
between 1936 and 1962 the Congress made it possible to at least consider all 
of the main purposes that may be served by water resource development. It is 
important to note, however, that after authorizing Federal participation in 
navigation, reclamation, and flood control, the Congress made other purposes 
eligible for inclusion in Federal projects on the grounds tlmt they could be 
added to Federal projects undertaken primarily for one of the first three 
pvuposes. The Congress has never taken advantage, in basic legislation at 
least, of indications that the Supreme Court would be willing to accept the 
"welfare clause" of the Constitution as a legal basis for water development*. 


Underlying Principles 


In accepting various degrees of Federal responsibility in the water 
field the Congress has followed certain principles 'idiich become apparent only 
when the whole body of legislation is examined with a view to discerning some 
xmderlylng general philosophy. The results of such an examination will be 
briefly outlined. 


General Philosophy 

The general legislative philosophy rtmning through the vast agglomeration 
of law now on the statute books seems to be about as follows: 


1 . In general the Federal Government should limit itself to doing those 
things which cannot be acconplished, or efficiently accomplished, by govern¬ 
mental entities of lower level, or by private enterprise. The most cele¬ 
brated statement of this basic principle is attributed to Abraham Lincoln, 
who statedit thusly: 


* In 1950 the Covirt included in its decision on the Gerlach case the dictum- 
"Thus the power of Congress to promote the generaH, welfare through large 
scale projects for reclamation, irrigation, and other internal inprovmen^ > 
is now as clear and ample as its power to accomplish the same results in¬ 
directly throu^ resort to strained interpretation of the power over 
navigation." 
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"The legitimate object of government is to do for a 
conmiunity of people whatever they need to have done, but 
cannot do at all, or cannot so well do, for themselves". 

This axiom provides a test by which the reasonableness of any project pro¬ 
posal may be judged. 

2 . The converse of the above is, obviously, that non-Pederal entities 
should do all that they reasonably can to help themselves. 

3- Another basic principle, or attitude, reflected in various Con¬ 
gressional actions is that Federal contributions should not result in 
unconscionable "windfalls" to individuals or to small groups. 

4. The Congress also accepts the idea that those who cause a problem 
should bear the primary responsibility for solving it. This is the basic 
philosophy underlying the Federal Pollution Control Acts. 

5. Acceptable also to the Congress is the idea that it is proper for 
the Federal Government to bear a part of the cost of projects and programs 
that benefit the Nation as a whole, or are necessary to protect the interests 
of future generations, and that wovild probably not otherwise be undertaken. 
Exa^les are the preservation of the fish and wildlife resource, the conser¬ 
vation of the soil resource, and the preservation of wilderness areas. 
Frequently linked with this idea is the concept that the activities to be 
placed in this category are ordinarily those in \diich private enterprise 
does not operate. 

6 . Insofar as Federal water projects may destroy values in which there 
is a generally acknowledged public interest, the Congress believes that 
mitigation or compensation shoxild be at Federal expense. An example is the 
expressed willingness of Congress that the Federal Treasury shall bear the 
cost of mitigating damage to fish and wildlife, (in this connection, it is 
Interesting to note that there is a strong trend toward abandonment of the 
long-standing doctrine that the Federal Government should not compensate for 
" consequential damages.") 

7* The Congress sometimes brings the Federal Government into activities 
also carried out by private enteiprise in order to provide "competition." 

An example is the Federal power system in the Tennessee River Basin which is 
often said to provide a "yardstick" for power rates. Other examples may be 
found among the earlier inland waterways some of which were admittedly 
authorized in order to force down rail rates. 

8 . Congress' actions show that it is usually willing to authorize 
Federal agencies to construct works for which non-Pederal entitles are ready 
to pay. Moreover, it rarely hesitates to subsidize these works through 
permitting repayment at lower interest rates than the non-Federal entity would 
have to pay if it tindertook the construction itself. 


710-215 0 - 63-28 
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_ __reluctant to accept primary responaibility 

9 . i\^^^igation, reclamation, orTIoSa control. Yet 

for any u-ye vater supply, recreation and other functions 

it is perfectly willing . ^ which it can consider undertaken primarily 

provided for Jtks Won” principle, however, the 

for those purposes. uains to make it clear that primary responsi- 

Congress goes ^^fHonSedeLl^ntitJer For exaB 5 ,le, in authorizing the 
bility remains with no eanacitv for storing water for municipal 

v.t.: 

"It is hereby decleired to be the p)olicy of the Congress 
to recognize the primary responsibilities of the States 
2 d local interests in developing water supplies for 
domestic, municipal, industrial, and other purposes. . . .* ** 

in Ai+bnmh the Congress is not willing to put all purposes on a par, 
afJSl^Spation la concerned, It tea «de It clear ttet It 
e^vZ Wehensive river basin plans to embrace all and all 

eeded presets, including those that are to be constructed by non-Federal 

entities. 

11 A concept often presented as a basic principle is that the Feder^ 
share of responsibility should be in proportion to the nation^ interest in 
the undertaking. The Task Group on Flood Control set up to advise the 

Ssafon pointed out the veakneaa of thla proposal in the 

following language: 


"The idea of a Federal contribution proportional to the 
"national interest" fails to provide a aaftble basis for cost 
assignment because: (l) In the ultimate analysis all benefits 
of resource development projects accrue to individualsj 
The benefit to the Nation is, therefore, made up of the am of 
the benefits to the individual citizens of the Nation; i 
follows that: all benefits are in the national Interest; the 
National interest is not something separate and apart from t e 
interests of individual beneficiaries; and thus no speciriea 
fraction of the total benefits can be said to represent the 
value of a project to the Nation as such."^ 


Principles Applicable to Project Proposals 

When a Federal agency has authority to recommend the author!zatwn of 
a specific plan it may, of course, propose such degree of Federal ’ 

ipation for any purpose or project that it may consider warranted by 


*Water Supply Act of 1958 ^ 

**Ta* Force Report On Water Resources and Power, Volume 2, p. 758 
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attendant circumstances. Past actions of Congress indicate that the following 
principles may be used as a guide in developing specific recommendations: 


1. When the benefits of a project are "widespread and general" the 

I Congress is ordinarily villing to have all, or a large share, of the cost 
tome by the Federal Grovemment. This is the basis for the major reservoir 
policy under which the Federal Treasury bears all costs allocable to flood 
control. It is iinportant to note that the reason given for the acceptance 
of this full responsibility was the Impracticability of collecting repayment 
from all of the vast number of individuals, or the numerous governmental 
entities, that would be benefited by holding flood waters in major reservoirs. 

It follows that if it is practicable , in any instance, to arrange for the 
beneficiaries to assinme a share of the cost, then the benefits cannot be 
considered "widespread and general." It is this reasoning that led to the 
adoption of the administrative policy that when a reservoir benefits essentially 
a single community the cost-sharing policy for local protection works will be 
, applied. 

2. When Federal construction or financing will give- the local interests 
the benefit of the low interest rate paid by the Federal Government the Con¬ 
gress will ustially authorize such construction, or financing, if non-Federal 
interests will agree to reimburse the Federal Treasury. 

3* The Congress accepts the idea that the Federal Government shotxld 
assume responsibility for accelerating the development of under-developed 
regions, and will usually authorize Federal assuoption of a part of the cost 
of projects necessary to bring about such acceleration. 


4. The Congress will usually authorize the addition of purposes to 
reservoir projects for navigation, reclamation, or flood control, if it can 
made clear that the Federal Government is uadertalslng the project primarily 
for one or more of those purposes. This means that Federal agencies should 
not recommend the authorization of reseirvoirs primarily for water supply, 
recreation and similar ’’incidental” purposes unless they are able to present 
8^ convincing argxmient for FederaJL assumption of primary responsibility. I ; 
however, non-Federal interests will pay all or a large part of the cost of 
■the ”add-ons” the Congress will usually accept the proposal. For example. 
Congress has authorized reservoir projects primarily for the generation o 
power because the power revenues are expected to repay the Governmen or 
its investment in power. It should also be xmderstood that the trend in 
Congressional thinking is to expand the field of Federal ^ 

that although it may this year refuse to authorize a project pn^ily 
some ’’incidental” purpose, such as recreation, it may a few years later authori¬ 
ze an essentially similar proposal. The implications of this are clear, t 
^encies imst use good judgment by proceeding slowly and 
ttenpt to expand Federal responsibilities beyond the bo^ds ^ 
nnist be remembered that from a purely legalistic standpo n 
has accepted only navigation, reclamation and flood control as full-neog 
Federal functions. Of course, the time may come - and that in th 
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- I*en recreation, eater euRply and similar purposes rtU le 
stitus as the three «ceptea 
Lt move rapidly in taking such fundamental step . 

c fan he shown that the task clearly transcends the capability 

e ■, wrf. novS^nt the Congress vlll usually authorise it to be 
of lOTer ^I 3 <„emment. This was an important factor in 

Se oU^sss that the Pefleral Oovemment should assume responsi- 
hiUty fS the control of MLsslssippi Kiver floods. 

Pnn<jress Will also be sympathetic to undertaking any project so 
1 fnSicated th^ effective coordination of the plans of several 

orT^ber of^ther governmental agencies, would not be practicable, 
msli e^SgSe^ in plderal aeeepts«e of responsibility for flood 
control on the Mississippi* 

Exceptions 

Upon occasion the Congress will authorize Federal ^encies to car^ out 
projeSs or programs for which, under the principles outlined above, the 
primary responsibility should clearly rest with a non-Federal entity. ^ , 

of course, is a prerogative of the Congress, and as long as Congress assmee 
the responsibility for such actions the Federal agencies are fully protected. 
S tSS^le, and aa aerranta of the general public, the e^loyeea nt 
ae fS .^anLs hare fully met their raaponaihimy if they base their 
recommendations upon sound principles and established precedents, ^d y 
cannot be held morally responsible for any purely political resolution 
Congress may reach. Political decisions are the business of Congress; they 
are not a proper responsibility of employees of the Executive Branch of the 
Government. 


Use of Principles 

The principles outlined above constitute useful tests for determining 
the degree of Federal assumption of responsibility that agencies can saieiy 
recommend in proposing specific projects for authorization by the Congress. 
They also can he very useful in interpreting cost-sharing provisions 
Viously authorized, to the extent that latitude is permitted by the author¬ 
izing language. More specifical-ly, it will be fotuid of value to ask, 
each contenplated division of responsibility, whether or not it is in 
with the principles outlined. 
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COST ALLOCmONS 


■by 

Fred L. Thrall, Aasietant Chief, Multiple-Use Coordination Branch. 
Planning Division, Office, Chief of Engineers, Washington, D. C. 


1. One of the basic concepts of multiple-purpose water resource 
development projects is that the facilities provided can be Jointly 
used to achieve benefits fTcan more than one purpose. The determination 
of how the costs of such multiple-use facilities are to be divided 
among the purposes served is the process termed cost allocation. When 
only a single function is served, or when no relaibursement is involved 
there is usually no need for allocating costs. 

2 . Prior to the advent of power as a purpose of Federal multiple- 
purpose projects and the establishment of a Federal policy that power 
costs should be repaid throu^ revenues, the allocation problem was 

of no particular significance. With continuous brosidenlng of the scope 
of Federal water resource projects, additional purposes have been added 
vhlch have introduced additional needs for cost allocations. Under 
present Federal laws and policies two purposes, power and water supply, 
are reimbursable, and costs of other purposes such eus irrigation and 
recreation are reimbursable to some extent. In addition, there have 
been instances where Federal and non-Federal interests have developed 
projects under some type of partnership arrangement, thus requiring an 
allocation of the costs of Jointly-used facilities. 

3- In approaching the subject of cost allocation it should be 
understood that the problem is, to a large extent, one of judgment, 
and that philosophical considerations are as much a part of the problem 
as the economic and engineering aspects. The subject is one which has 
concerned water resovirce development agencies for over two decades, and 
it is still in the developmental process. The fact that opinion weighs 
heavily in the problem has proorpted the suggestion of many methods of 
allocating costs, and it was not until the Separable Costs-Remalning 
Benefits method was proposed in May 1950 h*y hhe Subcommittee on Benefits 
and Costs of the Federal Inter-Agency River Basin Comniittee that any 
nethod of eiUocation gained widespread acceptance. Many methods had been 
considered prior to that time; such as the alternative Justifiable 
expenditure, priority of use, incremental, separate projects, benefits 
^ other procedures. Costs of the Bonneville project were allocated on 
the basis of each purpose carrying its specific cost and the remaining 
Joint-use cost being divided equally between the pr ima ry purposes of the 
project, 'vdiich were power and navigation. The Wolf Creek, Center Hill 
®Dd Dale Hollow project costs were allocated by a modification of the 
^temative Justifiable expenditure method previously used by TVA. 

Since the Issuance of the report of the Subcommittee on Benefits and 
Costs, however, allocation procedures have become more standardized. 
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Subccmnlt^, and *5® sujiilanented and eqianded Dy the 

referred to as the Green J’ . the Depeirtments of Army and 

ss - and 

^dtn.e, 

JLS^2^—rr- 

c<^?S^and pover projects located in the southwest, have been not^le 
excentions Power was allocated only the Incremental cost of adding 
Se1^S%n^rthe basl. ef leslsleti™ hiatory f thoae tvo 
TO-o.lecta. 'FOT^proJecta ulthout poser shere vater aupply hM teen a 
; a^lUtlon of tte Hae of Facllltlea Method haa been used 

in many instances. 

5 With the adoption in M&y 1962 of the new Presidential standards 
for project formulation, it became apparent that substantial c^es 
would have to be made in allocation practices to maintain consistency 
with the new procedures. Prior to the adoption of the new stand^ds, 
cost allocations had largely been restricted to those purposes Tdiich 
Congress had accepted as Federal responsibilities, and to other pulses 
for -sdiich the Government would be reimbursed. The new Presidential 
standards for fcamulation broadened the scope of purposes to be 
considered. Annual charges for taxes foregone which had previously 
been included in economic analyses were excluded in these new standards. 

The permissible period of economic analysis was extended from 50 to 100 
years. These changes have had to be reflected in cost allocation 
practices to insure a rational and workable distribution of costs that 
will be consistent with project formulation. 


6 . As melhods of economic evaluation and formulation have been 
under more or less continuous study and inrprovement, so have methods 
and principles of cost allocations. If we are to improve and work toward 
some degree of perfection in cost allocations, it is necessary that we 
continuously evaluate our experience and try to see where improvements 
can be made. It would be well to note that the Separable Costs- 
RemainiEg Benefits method of allocation has had a far greater degree of 
widespread acceptability and has produced more usable results than any 
other method of allocation yet proposed. The method is not perfect, 
however, as no method of allocation can he. Seme 13 years of experience 
in applying the method in actual cases has provided much opportunity to 
observe its ^ort-comings as well as its merits. Let us proceed, then, 
to identify those factors ■vdiich appear to have became generally recognized 
as acceptable j and then examine those areas where difficulties have 
been encountered, which may indicate possibilities for improvements. 
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7* The three haslc principles of equity to he ohserved in cost 
allocations^ as outlined In the Green Book, appear to have stood the 
test of time very well. This would Indicate that these principles are 
as sound and firm a basis eus anything can he e;q)ected to he in a subject 
such as cost allocations, and that they should he carried forward into 
the future, These three principles are; (l) Ho purpose should he 
allocated costs in excess of the benefits from that purpose, (2) Each 
purpose should carry as a minimum its separable cost, or the cost 
made necessary by the inclusion of the purpose in the project, and (3) 
Within the foregoing limits all purposes should share equitably in the 
savings of multiple-purpose development. Perhaps it would he well, 
however, to add an additional principle to reflect the new Presidential 
standards for foimulatlon; namely, that all purposes for which a project 
is purposely designed should cany an appropriate portion of the cost. 

8. Since the procedure followed in the Separable Costs-Remainlng 
Benefits method is essentially a direct application of the basic principles 
ejqpressed in the Green Book, it would seem logical that the general 
procedtare, too, is sound. This appears to he home out by the fact that 
most of the difficulties encountered have not reflected on the propriety 
g£ the method, hut rather as to how the haslc data to he used in the 
method are to he determined. 

9. The problems most frequently encountered in allocations have 
to do with the benefits, alternative costs, and separsble costs used in 
the Separable Costs-Remaining Benefits method. There has also been a 
substantial question raised as to the propriety of writing off separable 
costs on a one-to-one basis. These problem areas are discussed in the 
following subparagraphs. 

a. Benefits ; 

(l) It would appear that, if benefits are to be used as a 
basis for distributing costs among various purposes, the benefit estimates 
should be prepared on as consistent a basis as possible for all purposes 
to receive equal consideration. As a practical matter, however, benefits 
are difficult of evaluation and different methods are employed to arrive 
at estimates for various project purposes. Power benefits are normally 
evaluated as the cost of the most economical alternative. For flood 
control, estimates of damages prevented and net land enhancement resulting 
from reduction of flood hazards are used. For navigation, savings in 
cost of transportation over alternative means provides the usual basis 
of evaluation, and for recreation a somewhat enrpirlcal imlt value for 
visitor-day use is employed. 
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evaluatlxig benefits by obtained by ccoiparing estlnates 

some idea of the probl^ ^ 4 +- It is recognized that power benefits 

power and flood ‘ thf 

in many instances do not reflect the the basis of 

be willing to pay theluonage con^onent of flood 

altemati^ costs. On *5® f5^^ficmt,Tto some extent is l^d 
control benefits is a io whether it is equitable 

enhancement. Ihus the ques . _ the basis of a benefit estimate 

to allocate as compared to assigning costs to power 

which approaches maxUmm -ug conservative. There seems 

(3) Another 

basis for allocation by the ^ ^^ch was made for a group of 

ftn example of this is in ^ four principal purposes, flood control, power, 
projects in which all ^ costs. In the case of power, 

navigation and g^ere necessary to deliver the power to load 

extensive transmission hP-nefits credited to the projects, all 

centers. In deteiminlng ^HSect, subtracted from the 

incremental transmission cos control benefits res\ilted from a 

benefit at the load * 1 ^°°^ °°“Sd\he benefits were divided 

combination of levees wrks by a rational method. In 

between the reservoirs and asso divided equally between reservoirs 

the case of ’^‘^^ation, ^ evaluating the irrigation function, 

and associated channel These distributions of benefits between tbe 

secondary benefits f J^ltuS^^re for what were considered to 

»ltipl.-i«rpoBe costs. 

/I \ -cu. iv^vi+iv "hiie reci'Di6ii'fc of 8r tonofi’t C8xx plscc b, YBvy' 
the ser^ces rendered to him in terms of his own financing 
real value on ccmrpany receiving benefits from ^ upstream 

SL.e ScSity c^reSS^evaluate the benefit to the 
Ped^al storage ^i^^y d alternative generation. Consid^ 

in terms of its ^^J^^T’the downstream plant ml^t be owned by a rural 
the case, however, have a different rate of financing and 

electric coop^ative qu^on then arises whether it is 

consequently different its. to an EM 

*=^ttvi°sS:ir<r^e '>“ 1 “ respccti™ fi^nolng costs of each, 

b. Alternatives ; 

P^srhans more questions which defy a completely 
4 . + i«,«sv^?Jai 8 ed in connection with alternative costs 

sstlsfsctaw sn^^e rrisea^ questions sre conpounded 

S^HsS Ssf 2 rerStl«s s« used three different purposes In 
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cost allocationsj (a) in determining "benefits; (t) for use in line 2 of 
the SC-EB procedure as a limi t on "benefits; and (c) in determining 
separable costs. A complete dissertation to cover all of the many 
points that have been raised on alternatives is far beyond the space 
and time that can be allotted to this discussion^ but among the 
principal questions that have been raised are the following: 

(a) Should an alternative be limited to an at-site 
project, or is an off-site alternative sioitable? 

(b) Should alternatives be limited to water resource 
development projects, or can any available alternative which would 
generate the same product or provide the same benefits be suitable? As 
an example, should a steam plant be used in line 2 of the SC-RB 
procedure, or are we limited to a hydro development? 

(c) Does the alternative have to be real and probable 
of construction or can it be evaluated on a hypothetical basis? It has 
been argued that no alternative is acceptable if it wouI!.d pre-empt the 
project site for multiple use. 

(d) Can a thermeCL electric power plant financed at 
the same interest rate as used for the multiple-purpose project be 
employed an an alternative for the power feature disregarding the fact 
that the Federal Government does not normally construct steam plants. 

(e) Also, a question which repeatedly occurs is tdiether 
the financing and other factors used to evaluate the cost of the 
alternative should be those applicable to a participant if other then 

the Federal Government. Ibis matter has been of much concern in 
evaluating the Federal contribution to flood control in non-Federal projects. 

(2) The preceding list is by no means exhaustive of the 
many questions and variations which have been considered, but is 
indicative of problems -sdiich must be resolved primarily on the basis of 
philosophy. In developing allocations for Corps of Engineers projects, 

we have accepted the alteDmatlves normally employed in evaluating benefits 
for project formulation for use in line 1 of the SC-EB method. This has 
the value of being consistent with the project formulation, but is open 
to a question of comparability as discussed in the foregoing. Eractices 
in selecting alternatives to be used in line 2 of the allocation procedure 
have not been standardized, but in the past the Green Book concept of 
what would most likely develop in the absence of the Federal multiple- 
purpose project has generally been followed. 

( 3 ) The broad concepts of the new Presidential standards 
have necessitated further consideration of alteDmatives, and it appears 
that changes in our past practices must be made to maintain allocations 
on a consistent basis with current standards of project fonnulation. 
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. A i-+«. tviift -DttDer. ve are now thinking in terms of the 

JSe^f'^L^ces (iLa, material) for alternative projects 

(llnf2 S the allocation) as con^ared to the resources required to 
Siude such purposes in the multiple-purpose projects. D^ect comparison 
is SSiSfcS^if there is interest and tax equivalence for the 
wSresti^B. We are also thinking more and ^e in terms of the 
most efficient use of resources, without legal or financial constraints, 
Si 1Si“Lralter«.tive» need not de^lop In abnenoe of the 
ISSal multiple-purpose project. This approach also avoids complicated 
oSSSuTinva^^e iSority of use of potential sites and san^lifies 
the choice of alternatives for the various purposes. 

c. Separable Costs ; 

(l) The Green Book defines separable costs as the difference 
between the cost of the multiple-purpose project and the cost of the 
project with the purpose omitted. However, suppose that the purposes of 
a project with the power function omitted can be achieved at less cost, 
say, by a group of single purpose projects such as flood control levees, 
y 3 ;ter supply wells, and a water quality control reservoir, than by a 
reservoir to serve these three purposes at the multiple-purpose project 
site. Use of these alternatives, or other combinations, rather than 
the at-site project would increase the separable costs. We are 
currently giving consideration to this problem in terms of efficiencies 
in the use of resources (land, labor and materials). !Ehe efficiency 
concept as applied to separable costs would not necessarily mean the 
same project without the function as in the Green Book concept. 

Whatever judgments are made in this regard in formulating projects 
will need to be carried over to the cost allocation to insure the 
commitment of the same resoxirces to each purpose an used in deciding 
that the purposes should he included in the project. 


( 2 ) Hxe Green Book also introduced the concept of dual 
separable costs and indicated a procedure for handling certain facilities 
which are useful for scane hut not all project purposes. With the advent 
of the new Presidential standards we are obliged to consider expanding 
the dual-cost concept to one of multiple separable costs. While this 
problem has presented itself in the past, it has never been of as 
serious proportions as it now becomes with truly comprehensive planning 
for all project purposes. To illustrate, in many instances the separable 
costs ^ch are incurred to include power in a project adso provide 
storage from ^ich fish and wildlife, recreation, navigation, and other 
benefits are obtained. If a multiple separable cost concept is adopted, 
what heretofore has been considered a separcble power cost would be 
divided among a number of project purposes. If, on the other hand, we 
proceed to a strict Inteipretatlon of separable costs as being only 
those necessary to add a single purpose, then costs for power storage 
will become joint costs chargeable to all project purposes. 
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(3) In addition to the problems idiich are associated with 
determining "basic data for allocations, there is also a significant 
question that has "been raised in regard to the separable costs-remalnlng 
benefits procedure. HMs has to do with the offsetting of separable 
costs on a one-to-one basis In the procedure now followed. Power 
interests, who are normally required to carry a large separable cost, 
have pointed out that as a result of this practice the reduction in the 
benefit to cost ratio as between the alternative cost and the allocated 
cost is invariably the greatest for the power function. They can also 
contend that separable power costs are as essential to the total 
multiple purpose development as are Joint costs, and are therefore 
entitled to recognition in distributing savings of multiple purpose 
construction. On the other hand, proponents of purposes with small 
' separable costs can contend with equal validity that they should in no 
way be required to share in costs expended solely for other purposes. 
Here again, as in the case of many questions posed in connection with 
evaluating basic data, there is essenti ally no conipletely logical and 
convincing choice. It is a problem which lies in the realm of 
Judgment or opinion. 


10. The fact that problems arise in applying the Separable Costs- 
Remaining Benefits method, and the necessity of pure Judgment decisions 
in their solution, is not Intended to imply that the basic method 
not acceptable. Difficulties of application are inherent in any method 
Furthermore, the various agencies concerned with cost allocation have 
been able to recognize the nature of the problems and to agree upon an 
acceptable solution in a large majority of cases that have arisen. 


11. The Presidential Directive of 15 May -1962 left for lat^ 
consideration details of policy, standards and procedures 
cost allocation. Nevertheless, it did provide certain general guidelines 

>fcLch are summarized as follows: 


a. All purposes shall be treated comparably, md. each is 
entitled to its fSrshare of the advantages resulting from a project. 

h. Costs are to he allocated on a par among ^ 

purposes including, but not limited to, water supply, ^ 

quality control, navigation, power, flood iinfler certain 

stabilization, drainage, recreation, fish and + servicing of 

circumstances to other purposes such as area redeveloiment, servicing 

treaties and national defense. 


c. Allocations shall he without restriction regarding 
rehnbursement or cost sharing policies. 

12. Corps of Engineers standards have ®^®^.g®®^5SS^fotmilated, 
consideration of all purposes for iMch , ?^^j)i^ctive. 

vhich will bring this point in line with the Presidential Directive. 
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he requirement that allocations be made vithout ^^strict^s 
^Iribursement or cost faring policies encour^es same^time 

nf rp3i^Sion 

tLS^SS^oSSSr^y"othSfSl2if^^ Mokelumne, 

terSd)! ^ch involve a Federal contribution for flood control. 

The requirement of coo^parable treatment in cost avocations is 
a refiectSn of Concepts of project formulation 
?rifidential Ddrective. The ^tent of f 

SileSfri^TtSirtSe^co^^ -rth. To 
acooo^lish this, project formulation is based ^ 
and ^rvices to requirements and true 

procedures exclude those factors vhich are 

Lonomlc camparlsons and evaluations, such as those relating to financing, 
coS 8hariS?Sd subsidy policies. These same prin^Ple® ®^^^ ^® 
carried ovS into the cost allocations ^ch means that, insofar as 
^ible ^ Soject and alternative costs will be measured on a 
comparEibie basis with regard to interest rates, tax considerations, 
and other factors. 

14. It IB anticipated that the JreBidentlal Directive of 15 May 1962 
,111 i; eipanded at aSne thae in the future to 

at present concepts to cost allocations, and practices of tte Corps of 
TiViri nccrs are now being reviewed in connection with the Corps 
participation in the formulation of the new standards, ^is review 
Vian failed to reveal any reason why the Separable Costs-Remai ning 
SLfSs method should not be continued, althou^ certain chafes In 
SoSSe SfinScated. Some of these changes have a^xeady been placed 
Sto effect. Costs are allocated to all purposes for ^^ch ^ 
is nurposely formulated, and taxes foregone have been elVinated ^ an 
elemS^of cost. To reflect the concepts of con^^raibilitv consideration 
is being given to the desirability of evaluating alternatives 'ised in 
UnA 2 of the SC-RB procedure on the basis of resource values. Under 
this concent, all such alternatives would he evaluated using the same 
Sd ccouamlc facthru used Ih project fo^tlon. 

financial considerations woiold be elimimted. In addition to acMeving 
confoimity with standards of formulation, use of the resource value 
concept Sll at the same time greatly reduce what has heretofore been 
the principal problem area in applying the SC-RB procedure. 
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THE FEDEEtAL INTEREST IN GOST APPORTIOMMEIMT 
(Prepared by Berard J, Witzig, Office, Chief of Engineers) 


1. Cost apportionment in comprehensive river basin planning . Cost 
apportionment or cost sharing is the means of achieving the long tenn 
objectives of comprehensive river basin planning, by equitably assigning 
the financial burdens to the different agencies and levels of government 
concerned .with the use of the plans and projects involved. This must 
largely be achieved within the present framework of existing laws and admin¬ 
istrative interpretations. The laws and policies applicable now to 
Individual projects also apply on the whole to systems of projects and com¬ 
plete river basin plans. The existence of inconsistencies in laws and 
policies which have evolved over a number of years sometimes result in some 
dif ficulty in application. Further problems of consistent and equitable 
cost-sharing can be expected in the broader gauge, longer range planning for 
compirehensive development of river basins. When these arise, suitable re¬ 
conciliation or adjustment appears to be proper. Reporting officers should 
consult with the Office, Chief of Engineers, on such problems as earlj?- as 
practicable. Depending on the situation, inter-agency agreements, specific 
proposals for local cooperation for consideration by Congress, or proposals 
for modifications in general law may be in order. 

2 . Purpose of paper . This paper summarizes, for convenient reference, 
the legislative and administrative policies which provide the bases for the 
detailed cost apportionment formulas of the Corps of Engineers, for deter¬ 
mining the equitable and legally required sharing of project costs between 
the Federal Government and local interests. References are given below to 
the laws, and in Attachment 1 to published regulations for more detailed 
statements. (Attachment 1 is page 452.) 

3 . T)flflnitlQn of '♦cost apportionment ." The term "cost apportionment" 
should be understood and used to mean the division or sharing of project 
costs among the various users-, interests and agencies, that will pay for 
the project. For our purpose, it is convenient and desirable t o restrict 
the term "cost allocation" to mean only the distribution of total project 
costs among the project purposes. The costs of each fxmction to be shared 
will be computed preferably by the separable costs-remsining benefits 
method of cost allocation. 
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1 of cost allocation a nd apportio nment to project 

4. 1 % > m^nyevaludtion. C ' o^ allocation and apportioninenn^ve 

formula 1 fonnulation and evaluation, pie 

no rexation ^ ^ ° „ nroiect depends only on the relation of 

absolute economic mOTit f 

economic costs and ^nefi separable costs alone determine the 
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economic j^stifxcation of including^a^^^^ 
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Jot be financially feasible because the parties who should bear the 
SoStff^oeS aJe unable or vuwilltng to carry their fair share of 

the burden. 

e; ftH^inistrative interpretation*. In general the policies defined 
bv law* f or authorized projects dhd T Sr pasf administrative decisions are 
^ onnlLd in sui^ey investigations of similar new projects 

S fotledSIfauihoriti 

oeiiig ouii pripra-ific nroiects Involved when, and 11 , tne pro- 

aSoSefb/Sngress! 

doc^ent IS not specifi^^e genera po icx^ specific provisions of 

?Src°oopS:t“1tfte?f“Se%ro3eS Lcu«nt to proje^s authorised 
bv roncrress regardless of subsequent changes in general law. Inclusi 

4 Sted" in qualification of inonetary shares is oonetrued 
to iS^n”“t toe^al adjultoent of Federal and local shares 

costs Hill be recomputed using the re^rt SgSion 

costs incurred when the project is undertaken and completed. 

S tL ^rd -estimated" means that the percentage or amounts stated are 

lo S allied Without change or adjustment.^ It is now 

enqjhasize in reports that all cost-sharing is an f 

Sunts for future recomputation, except for percentages fixed by law. 

6 . Application to basin studies. In future studies, “cludang 
coi.?>rehensive river basin piamiiiig—eporting 
tl^the policies and procedures given in ^w, 
regulations of the Chief of Engineers, will be i^ed in 
andSuitable sharing of costs for proposed projects. It 
however, that problems of cost-sharing w ill arise as a result of ^t 
agency coordination and that consideration will have 
sLe Correlation of cost-sharing policies on f f 

In some cases, prevailing standards of cost-sharang for 

study or not completed may differ from those current at jfnvDlate 

project authorization. Sound long-range basan plans may also contemplate. 
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changes in projedt use or function and, therefore, may affect decisions 
of equity in cost-sharing. In such cases, it may be necessary to recompute 
Federal and local cost—sharing, and to consider the desirability of re¬ 
commending changes in local cooperation for new basin plans or projects. 

Ml such problems should be anticipated as far in advance as possible, 
and referred to the Office, Chief of Engineers for advice. All reports 
and studies should summarize and discuss the applicable laws and policies, 
and give separate breakdowns of proposed sharing of both construction and 
operation, maintenance and major replacement costs among the Federal 
agencies and local interests involved, 

7. Bases for cost apportionment policies. Sharing of costs of 
water resource projects under the jurisdiction of the Chief of Engineers 
between Federal and non-Federal interests are based on: 

a. Federal river and harbor, flood control, water supply, and 
related laws affecting water resources development^ 

b. The local cooperation requirements of the Acts authorizing 
the projects; 


c. The current administrative guidance issued by the Chief of 
Engineers. 

8 . G-eneral principles underlying the Federal interest 

a. The Constitutional basis . The Federal interest in the 
investigation and development of projects for navigation began with 
legislative and administrative interpretation of the Commerce clause 
of the Constitution, which provides that Congress shall have power "to 
regulate commerce with foreign nations, and among the several States, and 
with the Indian tribes." Other matters affecting the general welfare and 
commerce in a broad sense, such as flood control, have been given legisla¬ 
tive consideration over the years as the economy of the Nation grew more 
complex and the interrelations of water uses were recognized, 

b. The legislative basis . Various Acts of Congress, starting 
with the Act of May 2 li, 182 U, and! continuing through the "Omnibus" Act of 
1962 defined the chief Federal interests in assuming part or all of the 
costs of certain aspects of water resources developments for drainage, 
water supply, fish and wildlife conservation and enhancement, pollution 
abatement, recreation, and shore and beach protection, as well as the older 
Federal interests in navigation, flood control, and irrigation. 


. «nnitv basis. Where the Federal totereat has b^n 

Pn B'reas cost- s h aring determination mnst adhere to the 
'LTSariig policies in the law. Where these are not specific- 
gp«uxxxu cost-shartog pox Fngineers to apply or adopt 

ally defined, ^ similar type, and also to respond to Section 2 

precedent determinations b+a+a^ in oart that? . 

of the 1920 River , to^Congress in pursuance of this section or 

^ law for a survey^hereafter enacted, in addition to 

of any PfCon^ss has heretofore directed shall be 
other ,SLSt orspeolal or locel benefit which irtll 

given, affected by anoh improvement and a statement of 

or SionarbSefits, with recommendations as to what local 
SatrontoSfbe'Slrk, if any, on aoconnt of such special or 
- Tho rsKulsttioTiB End MntiEls of ttit Chief of 

Searrafteit''t'o provide policy positions for ecultable cost-sharing 
consistent with law and procedure. 

9 Tama affecting cost appg rtioiamkt The following citations 

illustrate the growth and trend of Federarinterest in participating in 

S Ss of ™Gr resource developments. More complete statements are 
contatoed in to pamphlet, “laws and Procedures Governing Conctact of the 
Works ProgrL,” issued by the Office, Chief of Inr Sneers in April 

19^9 • 


Aot Eff ect on cost , apportiomoent 

3 March 1909 Required report-s to give increased detail 

on basis of Federal participation 

1 March 191? a. Adopted Federal flood control project 

for the .Sacramento River and the 
Mississippi Valley. 

b. Applied all existing laws to flood 
control. 

c. Prescribed that all flood control^ 
surveys should include comprehensive 
study of watersheds, including con¬ 
sideration of water power and other 
uses. 


4 ^ 



$ June 1920 


3 March 1925 


21 Jan 1927 ) 
15 May 1928 ) 


15 May 1928 


10 Feb 1932 


22 June 1936) 
28 June 1938) 
18 Aug 19U1 ) 


28 June 1938 


21 June I9U0) 
16 July 1952) 


22 Dec 19UU 


2li July I9U6 


Required Chief of Engineers to include ^ 
survey reports recommendations for special 
local cooperation when any special benefits 
would accrue (Sec« 2). 

Authorized estimate of surveys required of 
navigable streams of U.S. for formulation 
of general plans for navigation, water power, 
flood control and irrigation (and resulted 
in H. Doc. 308, 69th Congress.) 

Authorized the "308" studies, which provided 
Congress with basis for the emergency relief 
pro;)ects of the 1930's and the basic plan of 
the TVA, 

Sec. 2 defined the general policy of requiring, 
local cooperation toward flood control work. 

The "Fletcher" Act enlarged the Federal 
interest in navigation to include small craft. 

The Flood Control Act of 1936 declared flood 
control a proper Federal activity, and 
defined the "a-b-c" provisions of local coopera¬ 
tion. (See para 12-13> below.) 

Authorized provision of facilities in dams 
authorized in the Act to permit possible 
future use for power* 

The bridge Act of I9U0 as amended by that of 
1952 provided for Federal assunption of costs 
of replacing railroad and highway bridges 
obstructive to navigationj costs of better¬ 
ments in such replacements are the owners. 

Recognized rights of States in water resource 
development', provided for consideration of 
major drainage improvements in flood control 
surveysj authorized provision of facilities 
for public recreation and for conservation of 
fish and wildlifej provided for disposal of 
surplus electric power and surplus water. 

Authorized Federal provision of relocations 
of railroad bridges and approaches required 
by local protection projects. 


710-215 0 - 63-29 
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13 Aug 19^6 ) 
28 July 1956 ) 
23 Oct 1962 ) 


lU Aug 19)46 ) 

12 Aug 1958 ) 


3 July 1958 


3 July 1958 


llj July i 960 


30 June 1961 


20 July 1961 


Beach and shore protection 'became Federal 
activities, with the 1962 River and 
Harbor Act providing for Federal assump¬ 
tion up to 50^ of the construction costs 
of protecting publicly owned or used 
lands, and up to 70 % in park and conserva¬ 
tion areas. 

Fish and Wildlife Coordination Acts provide 
for remedy of damages from projects, and 
for preservation and enhancement of fish 
and wildlife, with Federal assumption or 
participation in costs. 

Title II (Flood Control) authorized 
hurricane flood protection projects with 
Federal participation up to 70 % of costs. 

Title III (Water Supply ) clarified require¬ 
ments for repayment for water supply, 
project modifications therefor, and in¬ 
clusion in projects of provisions for 
future water supply with repayment, 

(See para 18-I9j below,) 

Authorized certain local protection 
projects with requirement of at least 
20 percent local contribution, includ¬ 
ing lands, etc. 

Title VII of the Housing Act of I 96 I 
provides for grants up to 20 to 30^ for 
acquisition of open land (as in flood 
plains) for parks, etc. 

Water quality control by reservoir storage 
was defined as a non-reimbursable cost 
if the benefits are widespread or 
national in scope, (See para 20.) 


10. Commercial navigation . The commerce clause of the Constitution 
and the body of law subsequently enactedhave resulted in a generally well 
defined area of Federal interest in undertaking improvements for commer¬ 
cial navigation. The construction costs of commercial navigation projects, 
because of the general or widespread nature of their benefits, are borne 
almost entirely by the Federal Government. As a general rule, however, 
local interests are required to provide terminal facilities, dredging in 
berthing areas, and the necessary lands, easements, rights-of-way and spoil 
disposal areas (where available) with retaining dikes therefor. They are 
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which my be affected by the pro^jects. Navigation improvements are main- 
tained and operated by the Federal Government. Section 2 of the River 
and Harbor Act of 1920 provides that survey reports shall de+pr-m-ino 
special and general benefits of navigation proiec+e and 
W a^^tional loaal cooperation ^flLS^ems 

spoil dredged ftom project areas. The Bridge Act of ?1 Tnnp 
I 9 I 1 O as amended by that of 16 Jnly 1952 proyided for Federal asfuSti™ of 
coats of replacing railroad and higheay bridges obatructtatrSgaSo^^ 

LcruS; r?SL^lvesr hetterments and benefits 

11. Recreational navigation. The Act of 10 February I 932 . generallv 

Fader” inters 

in navigation to include in "commerce" the use of waterways by "seasonal 
passenger craft, yachts, houseboats, fishing boats, motor‘>.oats and ^hpr 
seasonal water craft, whether or not operated for hire.^* The special 
nature of recreational benefits to individuals has resulted in the present 
basis for Federal and local cost-sharing in recreational small boat harbor 

morr^iL''^n Government participate to not 

more than 50 percent of the costs of general navigation facilities serving 
recreational traffic. Local interests are required to provide all lands 

to all on equal terms, and' 

all servicing and.self-liquidating facilities, including dredging to 
berthing areas, and necessary policing and other services. The Federal 
Government assumes pre-authorization survey costs, and the total costs of 
navigation aids and of mtotenance for the general navigation facilities. 

The general mvigation facilities are defined as including a safe entrance 
charnel, protected by breakwaters or jetties if needed, protected anchorage 
basins, and major interior access channels and turning basins. Minor 
access channels adequate for maneuvering into the berths, stalls or slips 
are provided locally. Berthing areas, docks, landings, berths, stalls, 
slips, and mooring areas used for marina-type facilities, are provided and 
maintained at non-Federal expense* 

12 . Flppd. control. The Act of 1 March 1917 provided that all 
existing laws on reports and projects for rivers and harbors should also 
apply, to so far as practicable, to flood control, including comprehensive 
study of watersheds. The Flood Control Act of 22 June I 936 established 
the first nationwide flood control policy. Declaring that flood control 
to a proper Federal activity, it provided that the Federal Government 
should improve or participate to improvements of navigable waters or their 
ributaries for flood control ”if the benefits to whoinsoever they may accrue' 
are ^ excess of the estimated costs, and the lives and social security of 
people are otherwise adversely affected." This act also stipulated for 
the projects authorized thereto what have become known as the "a-b-c" 
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policy OH IoceI 

^ KS of the «.thorioatlc« Acts 

4. c^local pr<rtection pro; 3 eet 0 shall 

f ^litical subdivisions thereof ^ or other 

nut he undertaken Sven assurances satisfactory to the 

responsible local ^ncies jrovide uithout cost to the 

Secretary of the Army that t£^_ riSits-of-way necessary for the 

united States ell 1«.4», „ oS^« I^ded herein; (h) 

construction of the 1^'’^'“*' J 5^ frcm demagoe due to the conetruotion 
hold and save the United Sta^e canpletlon In accord- 

noike; (c) to Secretory of the Anny. me fl^ 

Tt 1- L^^®S^j 9 TeS 19ta »jllfied thle policy hy reiuJxlng to a-h-c 
Control Acts of 1930 ana xy x ^ tjrotection projects and not for 

requirements only ^°^.‘*®^S 4 r^moaified^licy is now consaonly applied 
flood control reservoirs, ^s tDO xarovlaion of requisite lands 

in corps of epeclfy, partlcoU, 

Is considered to iS'lntereoto. The Flood Control Act of 

relocations to he of Engineers to include at federal expense 

2k JuUr 191^6 authorized the mef of E^iuccrs protection 

necessary railroad bridge alterations in authorlzea xxooa p 

projects. 


13. 2to:: m:rra^ 

tot ton the smell '•'“'Tf ^.^Joncentoated l?^ne locality, or 

protection measures, or the benefi s .^ local cooperation 

the reservoirs are limited in size and effec , ^ « snecial considerati 

may be in order. As discussed in the Engineering Manu^, XX 

may indicate that maintenance, operation and ^^^^t^Xereof by local 

b^the Federal Government with reimbursement of the 2 

Sterests. These considerations may be particularly Pertinent in rl 
;SS plans when both large and small reservoirs ^ '^f the P^Stment 

the interests of the Corps of Engineers overlap with ^lans^ 

of Agriculture and the Peparhaent of Interior, s^l reservoir pl^ 
he reported upon in accordance with Executive Order No. 10913, 

18 Jan 61 UfP F of EM 1120-2-101). 


lA. Ma.1cr dratoge. The Flood Control Act of 22 I»'='f'=L!:?l^.rol. 
provided for consid^ion of major drainage as an aspect of floM c^^^ 
Corps policy on Federal participation in major 
on flood control law, the aspects of special local benefits 
works, and the similarity of Unproved land income and values frOT 
to those from reclamation hy irrigation. Construction costs, 
lands, allocated to major drainage are shared on a 50-50 eauivalent 

interests required generally to contribute their share In ca^ ^ 

work, as well as providing the rest of the usual "a-b-c 
local cooperation. The "50-50" formula was adopted administrative^ 
the Chief of Engineers on the basis that cost-sharing In a d®eree eq 
lent to that in irrigation projects is fair and ® 9 .uitable. unde 
tion law, water users repay the full construction costs wlthou 
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and this, over a 40 to 50-year period is closely equivalent to about half 
the economic’ costs including interest. 

15* Irrigation . When irrigation in the I7 western states is a 
project function, costs are allocated thereto using benefit estimates, 
including acceptable secondary ’benefits, provided by the Bureau of 
Reclamation, and modified if necessary, by reporting offices to conform 
to Corps’ practice. Repayment by the water users is ‘normally arranged for 
by the Bureau of Reclamation in accordance with Reclamation Law and the 
specific provisions of project authorization. 

16. Hurricane, tidal and lake flood protection . The Flood Control 
Act of 195tt authorized several hurricane flood protection projects, with 
the Federal Government to bear 70 percent, and local interests to bear 
30 percent of the total first costs of projects for this purpose. The 
total first costs for cost-sharing include all construction, lands, ease¬ 
ments, rights-of-way, and relocations. When the normal basic land 
requirements of flood control law amount to less than 30 percent of total 
first costs, the difference is required of local interests as a cash 
contribution; when they exceed 30 percent, they ’become the minimum require¬ 
ments. Depending on the nature of the works involved, part or all of 
certain items of operation and maintenance, which would normally ’be borne 
by local interests, may preferably be performed by the Federal Government 
(such as operation of navigation gates in hurricane barriers). In such 
cases, local Interests, may ’be required to contribute additional costs 
equivalent to their responsibility for future operation and maintenance costs. 

17. Hydroelectric power. The Flood Control Act of 1 March 1917 
required that all flood control surveys include consideration of water power. 
The Flood Control Act of 28 June I938 authorized provision of facilities 

in dams authorized in the Act to permit possible future use of power. 

The Flood Control Act of 22 December 19^4 provided for disposal of ^ surplus 
electric power. When power is an economically justified function in a 
reservoir project of the Corps of Engineers and is authorized by Congress, 
the costs properly allocable thereto are determined by the Chief of 
Engineers and assigned to the beneficiaries throiAgh the medium of the rates 
for sale of power set by the Federal power-marketing agencies with the 
approval of the Federal Power Commission. The marketing agencies of the 
Department of the Interior and the Tennessee Valley Authority are consulted 
on the marketability of project power during investigations. The part of 
the costs so paid are returned to the Federal Treasury. 

18. Water supply storage . Where storage for municipal and industrial 
water supply is made available by multiple-purpose projects, water users 
are required to pay the cost allocated to such storage. Under the River 
and Harbor Act of 1944, the Secretary of the Array is authorized to dispose 
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ot "SUTBIUB" vater for S°W5?(?itS'^ni» 

terms as he may deem reasonable. Th W PP^ authority to the Corps 

Puhlio Lav 85-500), as amended, supply storage for 

of Engineers to ^em^d in any reservoir project surveyed, 

immediate and anticipated fut . surveyed, and/or constructed by tbe 

plaimed, conotructed, contract or giro 

corps of Engineers, ?he use of such storage on a baais 

assurances that they will por+s allocated to water supply within 

which will pemit ^ 50 years after the water supply storage 

the life of the project and within 50 ^a^ a interests are 

is first used, Water supply costs to ^ of Treasury. Where 

based on the interest rate P^f f ^^HSerest on the invest- 

water is not used immediately for wa PP vears. Storage for future 

ment is charged until used-up total project costs under the 

-rater supply is ° ^ considered in studies and recommended for 

ict, but larger proportions can be consiaereu 

authorization. 

P 9 . U.W ccnve^ce faciUtjM - J'eed^r facilities 
of uatcn necessary for sound planning and eval- 

Federal projects «‘^J/^g;ie!pSSse'lewlS^nt 

the draft letter, attachment 2, pages 453 through 45 . 

00 Hn+o-r filial i tv and pollution control. The Federal Water Pollution 
rnutrS A cV ^ 19 ^ (P^L. 5 7 -88) amended pTi :: 660-84th Congress to xnclude 
Control a ,ts for regulation of stream flow for water quality 

fonSfl iSd^r cSa^frS^rS" ^iS^Federal assumption of tte costs if 
tne benefits 

S “iStrsf LSSSty Of alternative solutions, 
riTRtrlbution and ^ts of pollution abatement measures for which stream-^ 
fiowl^S^ation is a necessary supplement, number and diversity of benefi- 
ciaries, and special Federal interest areas. 

?i. Outdoor recreation. Section 4 of the Flood Control Act of ^ 

as amended prior to 1962 , authorized provision of facilities &% reseirvoirs 
for nublic recreation and fish and wildlife. Recommendations for Congresional 
authorization of projects involving preservation, enhancement, ^d basic 
uiJrtsiS for u fuli variety of public uses of outdoor recreation re^^cs 
as matters of Federal interest in water and related land resource develop- 
mLr S b^Ld (a) provision or participation in the provision of 

aunronriate combinations of lands, structural measures, non-structur^ 
mSLures, and project operating arrangements for these purposes as elements 
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of multiple-purpose projects, provided, that the other purposes to be 
served in themselves afford a functional basis for Federal participation 
development (as in the case of flood control)^ and the benefits 

them are equal to 50 percent or more of total project costs: 
a>na (b) Assumption of costs allocated to both general a-nt^ fish wnd wiid- 
life recreation, including separable costs, plus joint costs not in excess 
of 25 percent of total project costs, provided, that non-Federal interests 
bear remaining costs allocated to recree^'loii. These criteria are the 
results of administrative study by cue Corps of Engineers and experience 
in the growing inteirest and demand of the public for outdoor recreational 
facilities at Corps' projects. As stated, they provide a basis for includ- 
ing provisions for recreation in recommended projects a nrl for Federal p-nt^ 
non-Federal participation in the recreational aspects. The amendment in 
Sec. 207 of the 1962 Flood Control Act extending the 1944 authority as 
amended to all water resources projects is under study and a revised EM 1120- 
2~115 will be issued on the matter as soon as possible. In the meantiue, 
the current policies for treatment of different types of recreation projects 
will be continued. A policy on Federal participation in facilities for 
sport-fishing from breaJcwaters is in preparation. 

22. Fish and wildlife measures. Facilities for fish and wildlife 
may fall into two general categories: 

Measures for remedy of project-caused damages . Remedial measures 
to prevent or mitigate project-caused damages may be just as much a part 
of the project as relocation of a highway. They should be incorporated in 
the project if their costs are less than the damages prevented. These damages# 
whether evaluated by judgment or by some formula, do not enter into the over- 
B >11 project justification unless the remedial measures are omitted as excess¬ 
ive in cost. When included, the costs of the remedial measures may be 
apportioned and assigned to the various project functions involved as for 
the other joint project costs, and borne in an equitable manner by the 
Interests concerned with these f\mction». 

tJ- Measxrres for conservation and enhancement . The allocated costs 
of justified measures for the conservation and enhancement of fish arid w'ild- 
life may be assigned to the Federal Government when they are parts of a 
natioiaal or basin program for fish and wildlife development in accordance 
with the Fish and Wildlife Coordination Act of 1958 (p.L. 85-624) as 
determined by the Federal and State consei*vation agencies. These matters 
shoxald be carefully developed during the investigation, and reporting 
officers should fully present the bases for their recommendations. 

23 • Cost-sharing under the small project authorities. Under several, 
different laws. Congress has authorized the Secretary of the Army and the 
Chief of Engineers to authorize small flood control, navigation and shore 
and beach protection projects up to specified limits of Federal costs, as 
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usmiiy appxy x-o _.__ :i^. ^o^^H-incr imon authorization. 



R{isic Law 

Statutory Limit on 
Federal Cost 

Type 01 f=?Tnaii ■_DrQ.iSi^^>- 

Flood control 

P.L. 685, 81ith Cong, 
as amended by Sec, 

205, PL 87-87U 

$1,000,000 

i 

Navigation 

P.L. 86 - 6 I 1.5 
(Sec. 107) 

200,000 

Beach and shore 
protection 

P.L. 87-87U 
(Sec. 103) 

U00,000 


2U. p o. nv. .-^hore protection . When beach and shore Protection 
are functions of a comprehensive river basin plan, the costs =‘lloo^ 
thpreto shall be shared in accordance with the Act of 13 August 19U6, 
aa aSnded by Section 103 of the River and Harbor Act of 23 Octoter 1962. 

(Asd ER 1120-2-110,’) Federal assumption of costs in shore and beach 
protection may be recommended in accordance with the following: 

-— - — .— -- ! Maximum level of Federal Ai^ 


Shore Cateeorv (1) ; Construction : 

Maintenance 

I Federally owned 

100^ 

100^ 

II Publicly owned, non-Federal 
parks and conservation areas 

70^ (2) 

None 

III Publicly owned, non-Federal 
other than parks and conser¬ 
vation areas 

50^ (2) 

■ 

None 

IV Privately owned, where protection 
will result in public benefits 

50/S multi¬ 
plied by the 
ratio of 
public bene¬ 
fits along 
Cat. IV short 
to total 
benefits 
along Cat, 

IV shore. 

i 

V Privately owned, protection will 
not result in public benefits sus¬ 
ceptible of evaluation, . 

None 

; None 

® lest |«6ge A48 









(1) See BR 1120-2-110, 5 April 1963, for coTi 5 )lete criteria. 

(2) Cost-sharing percentages do not apply to lands, easements and 
rights-of-way. 

’'Hold and Save” Provisions . The hold and save danse in¬ 
corporated in past reports generally had the intention of freeing the 
United States from claims for damage due to the construction works, when 
special conditions and possibilities of damages could be foreseen and 
warranted this provision. Local interests are not expected and should 
not be required to be responsible for damages resulting from con¬ 
struction operations such as blasting or negligence of the construction 
contractor. likewise, local interests cannot be expected and should 
not be required to hold and save for indefinite periods against un¬ 
specified or unpredictable contingencies. A separate letter of explanation 
should accompany reports, if necessary, settir^ forth the circumstances for 
the manner of treatment of this matter in Ihe report, idiether the clause 
is omitted or included. 

26. Cash contributions and repayment . 

a. Cash contributions . Application of policy will often re¬ 
sult in requirments of non-Fede^ral cash contributions. Gash contributions 
recommended by reporting officers should be expressed in terms of a 
percentage of the constmaction cost of the project recommended for 
authorization, with an indication that the present estimate of the cash 
contribution as given in the report is for information and is not a 
fixed dollar amount idiich non-Federal interests will repay regardless 

of project changes and price fluctuations when construction is under¬ 
taken, A specific percentage stated in the recommendation becomes final 
after authorization. If a formula is intended to apply, the word 
•'estimated'* should qualify the percentage and/or the amount, When 
irapractically high contiibutions improbable of realization result from 
these procedures, the results of following the rules should be stated, 
and sound reasons given for any deviation recommended, 

b. Repayment period . In appropriate cases for drainage, water 
supply and recreation reporting officers may consider arrangements for 
periodic payment of ■Uie non-Federal cash contribution toward the Federal 
project, with interest, over an appropiiate period of years, not to 
exceed the economic life of the project, or 50 years, whichever is less. 
Extended payment otherwise has been limited to the construction period. 
Proposals for periodic payments should be brotaght to the attention of 
the Chief of Engineers for consideration prior to the making of any 
commitment with local or State interests or making a firm recommendation 
in the survey report. 

c. Repayment procedures . When a local contribution toward the 
cost of the inprovemeh'E over and a’bove the value of lands, easements, 
rights-of-way, and relocations is indicated, reporting officers should 
consider the following means of repayment by local interests in making 
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■their recoinmendatrions# 


/^^ p«r.4-Hhntion of the entire amount in cash before any 
^ ^or agreement to provide equivalent work in 

Federal project, particularly where the necessaiy 

Jn one wo* allowanoe o. «.e 

work will be performed under one contract. 


(2) Agreement to pay over the period of time in which the 
Agreme v ^ percentage of construction cost, 

project IS constructed in , annHcable to the Federal project, 

interest, or ooLtaJSS. When oonetmotion ro¬ 
es a w be made for a serieo of local 

quires a ^er “f P ^ equsd to the local share of each con- 

payments to coincide ^ is^dvertised, with appropriate adjust- 

tract at the-time ^at the work is should include an 

ment after the contract overruns, 

appropriate contingency allowance to cover cucui^o 


(3) For drainage,, water supply and recreation, agreement 

to repay the required local ^^^^staltoLS^Sth^Sterest^orihrunpaid 

-SrSTefSliS. of «>e p*^ot or 
SO^^rSicherer is less; or ^grees^nt to do eq^val^ work, jpla- 
eablB to the Federal project, partly - , nronosed or 

a:pt:d"i~”S be required'to enter into a repaysent 
contract. 


27. Statement of requirements of local oooperaM^. The recomronda- 
tions ii fOTrable report^ shoS cXearJ y state fet -SSBiorisation of 
Lproremante is recoilended proslded that, when «l®^t, 
interests shall giwe assurances satisfactory to the caixef of Eng 

they will: 


a. Provide without cost to the United Sta-tes all 
and rights-of-way necessaiy for construction (and maintenance, when Federal; 

of the project, except for reservoirs; 


b. Provide without cost to the United States all relocations 
and local betterments required for the project, except as otherwise 
warranted for special reasons; 


c. Hold and save the United States free from damages due to 
the construction work, when appropriate; 


d. Maintain and operate specified project 
pletion and other related works, in accordance with regulations pres 
by the Chief of Engineers; 
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e. Provide a cash contribution expressed in percentage of the 
estimated Federal cost of construction, the final contribution to be 
determined when the actual costs are knownj or, construct such additional 
items of work as may be agreed upon by the Federal Grovemraent and the 
local interestsj 

Provide such other measures of local cooperation as 
determined to be appropriate by the reporting officers* 

g. Organize a properly constituted public agency under the 
laws of idle State, to cooperate with the Federal Govemiment, provide the 
required measures of local cooperation, and provide such associated public 
works as needed to insure effective use and realization of the benefits of 
the project. 

Include at end of recommendations a statement to the effect 
that: »'The net cost of the recommended project to the United States is 
estimated to be |(state amount)*" 

28. Coordination with local interests on cost-sharing requirements * 

At an early point in investiga!tions, local interests should 'be informed of 
the general nature of requirements of local cooperation that may be 
imposed if Federal projects are found feasible for recommending authoriza¬ 
tion to Congress* Local interests should also fully understand that they 
will be expected to proceed with assumed specific associated development 
upon which project use and design are predicated, in so far as these are 
practicable and not merely the assumed long-range projections derived from 
economic base studies for long-term evaluation. Essential to satisfactory 
cooperation is the willingness and the financial and legal ability of 
local interests to cooperate with the Federal Government* A local agency 
properly constituted under State law is also necessary, and it is generally 
preferable that the Federal Goverment deal with local agencies through the 
State Governments* Reports should fully set out these matters, and finally 
should carefully and clearly state the specific requirements of local 
cooperation and cost sharing* 


Att 

1, References, page 452 

2. Draft of circular, pages 453-458 
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Benefit-Evaluation and Cost-Sharing for Small Boat Harbor 


rrojecx.B. . . , 

Federal Participation in Projects for Hurricane, Tiaal and 
Lake Flood Protection, and Projects Combining these P'ui’poses 


with Beach Erosion Control. 

EM 1120-2-115, Recreation as a Purpose of Ci'vil-Works Projects (as modified 
•by teletype ENGCW-PD No. 170, 23 Ifey 1962 to Division 
Engineers - see Incl. 4 with multiple letter, ENGGV/-PD, 

15 June 1962, subject: "Policies, Standards, and Proceduxes 
in the Formulation, Evaluation, and Review of Plans for 
Use and Development of Water and Related Land Resources.") 

EM 1145-2-310, Alterations of Obstructive Bridges - Policy, Practices and 


Procedures 

EM 1150-2-301, local Cooperation, Policies and Proced\ires 
EK 1165-2-103, Construction of Shore Protection' Works 
EM 1165-2-102, Power in the Navigation and Flood Control Program 
EM 1165-2-104, Fish and Wildlife Conservation in Corps of Engineers* Projects 
EM 1165-2-105, Water Supply Storage in Corps of Engineers* Projects 
El*! 1165-2-109, Financial Feasibility of Hydroelectric Power 
EM 1165-2-112, Streamflow Regulations for Wa'ter Quality Control (ib,rs. 25-29 
(discuss apportionment of coats and local cooperation.) 
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ATT 1 


PREIIMINAEX 


HEADQUARTERS 
DEPARTMENT OF THE AE1-3I 
OFFICE OF THE CHIEF OF ENGINEERS 
WASHINGTON 25, D.C. 

ENGCW-PO 15 , 63 ) 

SUBJECT* Conveyance Facilities for Municipal and Industrial Water Supply 
from Coips Projects 

TO: Division Engineers, except Division Engineers, MDD and POD 

District Engineers, except District Engineers, East Ocean, 
and Districts in MDD and POD 

1. This multiple letter amends and clarifies the policies and 
procedures set forth in EM 1165-2-105, paragraph 16, relative to the 
financing and constmction of facilities for the withdrawal and convey*— 
ance of municipal and industrial water from Corps of Engineers* reservoir 
projects to point of use, 

2. Need for facilities for withdrawal of water from storage and 
its conveyance to point of use shall be considered in suivey report 
studies to the extent necessary for sound planning and evaluation of 
Federal projects involving water supply storage, to insure adequate 
consideration of possibilities for multiple-purpose development to which 
the Federal interest may extend and to insure effective development and 
use of water resources, subject to the following: 

a,. The planning, financing, and construction of facilities for 
the withdrawal and conveyance of water from Coips of Engineers' reservoirs 
will normally be considered to be the responsibility of the potential 
water users, except in the case of water supply outlet works which are an 
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ENGCW-PO 

SUBJECT: 


Conveyance FaciH'ties 
from Corps Projects 


for Municipal and 


Industrial Water Supply 


integral part of the Federal construction vork. In 

outlet works or conduits through the dam wxll be planned, finan 

constructed by the Corps of Engineers and the costs allocated to water 

■I J.T* TTo+aiY* n COPT'S in illB S3IU0 in.3XlXXB3-' 

supply subject to full retobursement by the water 

as for reservoir storage capacity provided for water supply* 


b. In accordance with the foregoing, conveyance facilities will 
normally not be recommended as part of the Federal project but wi 
left for local interests to provide (see subparagraph f, below)* 

c. Reporting officers should analyze the local plans for convey¬ 
ance facilities sufficiently to insure that water provided in a Corps 
reservoir can be and is likely to be utilized generally in accordance 
with the projected schedule for future water needs* The local responsi¬ 
bility for providing conveyance facilities, distribution systems, and 
treatment plants, should be considered when evaluating potential 
contractual arrangements relative to repayment of the water supply 
storage costs. Such consideration should also include, insofar as 
practicable, investigation of the legal and financial ability of the 
local interests concerned to carry out these responsibilities* 

d. If local interests request the Corps of Engineers to provide 
conveyance facilities as part of the Federal project they should be 
informed of the Corps’ policy as expressed in subparagraphs a and b, 
above, and should be advised that the Community Facilities Administration, 
Housing and Home Finance Agency, is the Federal agency which is authorized. 
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ENGCW-PO 

SUBJECT: 


Conveyance Facilities 
from Corps Projects 


for Municipal and Industrial Water Supply 


subject to certain requirements, to assist in the financing of these 
improvements, both planning and construction, if such assistance is 
needed and sought by the local interests concerned, A listing of the 
addresses of the Regional Administrators, Housing and Home Finance 
Agency, is attached, 

e. The Regional Administrator, Housing and Home Finance Agency, 
vdll be informed at the earliest practicable date of surveys and studies 
which may involve consideration of withdrawal and conveyance facilities 

as well as water treatment works and additional local distribution systems 
needed by others to make use of the water stored in Coips projects. The 
Regional Adird.nistrator should also be informed of any direct request to 
the Corps of Engineers for assistance and of the Corps' response as dis¬ 
cussed in the preceding paragraph. In such referrals, the Administrator 
should be requested to inform the District Engineer concerned as to whether 
or not the Community Facilities Administration has Jurisdiction in the 
specific case under consideration, 

f. Only under the most exceptional circumstances may facilities 
Tor the withdrawal and conveyance of water be considered for inclusion as 
a part of the project to be authorized for construction by the Corps of 
Engineers, Such cases may arise when it is clear, after consideration of 
^11 normally applicable procedures, that local interests will not be able 
^0 accomplish the needed construction alone and have been found by the 
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ance Facilities for Municipal and Industrial Water Supply 
Oorps Projects 

Community Facilities Administration not eligible for financial assistance 
under its programs. Recommendation for authorization for Coips constnio- 
tion of such facilities therefore should be clearly justified by the 
circumstances. The views of the Regional Administrator should be sought 
in arriving at a determination in such cases, particularly as to whether 
or not the Community Facilities Administration considers that recommenda¬ 
tion for Federal construction of conveyance facilities as part of the 
Corps' project is reasonable and advisable, and whether or not it is 
considered that such assistance is really needed by local interests. 

g. If the construction of conveyance facilities is accorqslished 
by the Federal Government, the first costs may be paid at the time of 
construction with contributed funds or on an annual basis, with interest 
during construction, beginnii^ at the time of completion of such works. 

The procedure with respect to the acceptance of contributed funds is set 
forth in ER lllt.0-2-301. In the case of payment on an annual basis, repay¬ 
ment arrangements will generally be the same as for water supply storage, 
exc^t that there should be no deferral of interest charges such as provided 
by the Water Supply Act for futtire demand storage. Conveyance facilities 
constructed by the Federal Govemoment will normally be turned over to the 
local water users for maintenance and operation, 

3. Survey and planning reports will indicate the steps which have 
been taken to insure that conveyance facilities and other works required 
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ENGCW-PO 

SUBJECT: Conveyance Facilities for Municipal and Industrial Water Supply 
from Corps Projedts 

to make use of water supply storage in Corps projects will be available 
by ilie time the water is needed# 

i}.# It is requested that Division Engineers arrange for discussions 
with the Regional Administrators j Housing and Home Finance Agency, with 
respect to jurisdiction, timing of coordination, authority and procedures 
of the respective agencies, and possible problem areas# 

5* The investigations required by the Community Facilities Adminis¬ 
tration where Corps construction of conveyance facilities is being 
considered for recommendation (see subparagraph 2f) may exceed the normal 
CFA responsibilities and capability under their authorizing legislation. 

In such cases. District Engineers are authorized to reimburse CFA for the 
cost of investigations required to deteimine whether Corps assistance to 
local interests is justifiable, (This matter is to be discussed further with 
CFA, and a memorandum of understanding sought, before final issuance of the 
multiple letter# In the meantime, refer any problems to OCE)# 

6, The foregoing policies and procedures are effective immediately; 
change to EM 116^-2-10^ will be issued as soon as possible, 

1 Incl 

List of Regional Offices, 

Housing & Home Finance 
Agency 
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710-215 0-63-30 



HOUSING AND HOffi FINANCE AG5NCT 
Rftp ;lonal Offices 


Region 

I 

n 

III 

I? 

V 

TL 

also 

?II 


Regional Administrator 
Lester Eisner, Jr. 

'Warren P» Phelan 

McClellan Ratchford 

John P. McCollun 

Roderick A. Bethune 

John G, Melville 

“ lindley R, Darkee 
Director 

Northwest Operations 
Elis CO G, Foat 


Address 


Room 906, 3U6 Broadway- 
New York 13, New York 

Room lOOij., Widsner Bldg. 
Chestnut and Juniper St. 
Philadelphia 7» Pa. 

Room 6U5 

Peachtree-Seventh Bldg. 

Atlanta 23, Ga. 

Room 1500 

360 North Michigan Avenue 
Chicago 1, Ill. 

Room 2000 
Federal Center 
300 "West Vickery Blvd. 
Fort Worth U, Tex. 

3rd Floor 

989 Market Street 

San Francisco 3* Calif. 

909 First Avenue 
Seattle, Washington 


P, 0. Box 9093 

1608 Ponce de Leon Ave. 

Santauree 17, P. E, 
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COORDINATION PROCEDURES 


by 

Burnham H. Dodge 
Chief, Basin Planning Branch 
North Atlantic Division 

and 

Charles A. Cocks 
Chief, Planning Section 
Missouri River Division 


Summary 

Discusses the meaning and the substance rather than the form of 
coordination in water resources planning. Points out the need 
for organized effort to improve communication with the public. 


1. In the early investigation stages of water resources many 
years ago most of the planning was for single purposes. What 
went on between authorization for a study and an initial public 
hearing and submission of the final report to the Congress was 
considered to be of little or no concern to anyone outside the 
Corps . This resulted in part from a general absence of public 
interest in details and from a concept that the Corps report 
was semi-confidential until released by Congress. 

2. As planning became more sophisticated and multipurpose 
projects became more numerous public awareness and interest 
also increased. Paralleling this trend was a growing responsi¬ 
bility in related fields assigned by law to many other Federal 
agencies. Finally there followed clear indications from the 
Congress that differences between Federal agencies and with 
non-Federal interests should be resolved if possible before a 
report is submitted rather than after. All of this results in 
some degree of coordination now being an essential element in 
all investigations. 

3. So far as basin studies are concerned it may fairly be said 
that water resource planning has reached the "Gold-fish Bowl" 
stage. The work is now carried out in plain view - on the front 
counter so to speak - where just about anyone with a legitimate 
interest may observe, comment, and participate, 

• 4. There has been a substantial number of coordination efforts 

in the field of water resource planning in which the Corps has 
played an important or leading role: 
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a The several Inter-Agency River Basin Committees 
established for major river basins by secretarial agreement and 
llTev continued as Inter-Agency Committees on Water Resources 
under Presidential Directive. These have operated in western 
and mid-western river basins. The Federal agencies have equal 
responsibilities and probably exert influence in proportion to 
the extent of their going programs. States are also members of 
the Committees. 


b. The New England-New York Inter-Agency Committee 
(NENYIAC) which produced the NENYIAC report. 

c. The Northeast Resources Committee which succeeded 
NENYIAC after completion of that report to continue the coordina¬ 
tion. 

d. The study Commissions of Texas and the Southeastern 
United States. These like NENYIAC have concentrated on identifica¬ 
tion and evaluation of the water resources, leaving to later study 
the development of specific projects and their justification. 

These Commissions were given broad responsibilities and transcend 
departmental lines. 


e. The coordinating committees established for the 
Delaware, Potomac, and Susquehanna Rivers. These were all organized 
to develop long-range plans including authorization of specific 
projects to implement the plans with the Corps as both the permanent 
chairman agency and the agency having responsibility for the 
ultimate report. 


f. Joint studies in which two agencies each have equal 
responsibility for reporting - as in the Corps-Department of 
Agriculture Studies of Gering Valley and of Salt Creek in Nebraska 
with each agency issuing separate but coordinated reports. 


5. A detailed analysis of the workings, effectiveness, and 
problems of these coordination efforts is beyond the scope of 

this paper. All of these coordination groups represent essentially 
the same kinds of interests - Federal agencies. States, and in 
different degrees the interested citizens - in each study area. 
Differences in detail are mostly related to and result from differ¬ 
ences in the nature of local situations. Any attempt to impose a 
standard or stereotyped solution on all basins would consequently 
probably be unwise, at this time. 

6 . The assigned subject of this paper is Coordination Procedures. 
However, considering the foregoing and because the expansion in 
outlook toward this kind of planning has been rather drastic in 
recent years, it might be more productive to go back a few steps 
and attempt to clarify some fundamentals that continue to cause 
difficulty in the field. 
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7- What is "Coordination?'* Interpretations of this function 
range from standing back out of the way and letting participants 
individually determine the extent of their contributions, to 
autocratic detailed direction of all participants. Dictionary 
definitions are of little help. In the interests of common 
understanding of the function in the context of this particular 
subject the following definition is suggested: 

Concentration of the knowledge in many and 
diverse specialized fields into a common 
effort to find the best way of using a 
specific water resource in the public 
interest. 

8 . Why Coordinate? Where there is a lack of understanding of 
the real significance of coordination superficial reasons are 
likely to be: 


a* Because we have been directed to do so . The flood 
of policy and guidance material that has been issued and which 
is really intended to create basic understanding of the problem 
is sometimes taken, by curious inversion, to be specific direc¬ 
tion to be applied rigorously and automatically whether appro- 
ptiate in each case or not. Worse yet, because much of it is 
what might be called verbose generality it is often scanned 
casually and filed away for posterity. (See page 466.) 

b. To recognize the prerogatives of other agencies . 

This reaction reflects overconcern with bureaucratic vested 
interests which, while important in the conduct of our affairs, 
are in themselves relatively unproductive. Such overconcern 
with jurisdiction can lead to unnecessary and delaying coordina¬ 
tion. Coordination should be selective and limited to agencies 
having responsibilities pertinent to the problem at hand. (See 
page 467.) 

Reasons for coordination of a more valid nature are: 

c- To make use of all pertinent knowledge . This answer 
flows from the definition in the preceding paragraph. Truly 
comprehensive planning requires the application of expertise in 
a vast array of specialized fields ranging from Agronomy to Zoology. 
No one agency has all the necessary capability. All agencies acting 
in concert do. (See page 468.) 

To get participation and understanding of non-Federal 
interests . Any long-range basin plan will have a major effect on 
the future and well being of the basin's citizens. No such plan 
will be carried out without their concurrence. The subject is 
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complex, technical, and beyond the unassisted purview of the 
general public. In order to form intelligent Judgments on 
proposals, the public must attain an understanding of at least 
the salient features of the proposals. This can most effec¬ 
tively be achieved by a planned program extending over the 
entire study period, during which public understanding can be 
built - increment by increment - and repetition after repeti¬ 
tion. Effective public communication is a subject on which we 
all have much to learn. Unless we can learn to match our com¬ 
petence in planning with equal competence in public communication 
using professional assistance where appropriate, we must consider 
our job incon 5 )lete. (See page 4 69.) 

9. Coordinate with whom ? A coordinating committee for water 
resource planning will include some members who will actually 
participate in the study to the extent of producing parts of it. 
The committee will also include members who are advisors rather 
than participants. The distinction will differ with the circum¬ 
stances in each case and may in some instances such as Inter- 
Agency Basin Commissions be completely absent. This distinction 
is pointed out here merely to clarify functions and not to imply 
any difference in quality of membership. For studies such as 
the Delaware, Potomac, and Susquehanna Rivers the following is 
typical; 


a. Participating Members 
Corps of Engineers 

Department of Agriculture-representing 

Soil Conservation Service 

Forest Service 

Economic Research Service 

Department of Health, Education and Welfare- 
represented by 

Public Health Service 

Department of Commerce-representing 

Bureau of Public Roads 

Weather Bureau 

Area Redevelopment Administration 

Office of Undersecretary for Transportation 
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Department of Inter!or-representing 
Geological Survey 
Fish & Wildlife Service 
Bureau of Mines 
National Park Service 
Bureau of Outdoor Recreation 
Federal Power Commission 
Housing and Home Finance Agency-representing 
Community Facilities Administration 

b. Advisory Members : 

Representatives of each State concerned. 
Representatives of major cities. 

Non-Federal Regional Commissions, 

What mak es for a good Coordination .Tnh ? 
a. Participating members must have; 

1. Definite and common goal. 

2. Clear assignments. 

3. Clear schedule. 

4. Adequate funds provided on schedule. 

b. Participating members should be required to: 

Report on progress in open meetings at frequent 

intervals. 

c. Both Participating and Advisory members should have 
an opportunity to review and comment on each others work especially 
in overlapping fields, and should join together in special work 
groups when appropriate. 

d. Advisory members should have frequent opportunity to 
express their views. 
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e. Provide a means for keeping Public advised: 

1. Publicity. 

2. Open meetings of coordinating committee. 

3. Bulletins and Brochures. 

4. Local organizations. 

5. Hearings. 

f. Firm direction by Chairman Agency: 

1. Keep the effort directed at the main goal. 

2. Eliminate duplicate effort. 

3. Establish ground rules, format, and single set 
of basic data. 


4. 

level in day to 


Maintain harmonious relations at the working 
day activities. (See page 4/0.) 


5. Demonstrate respect for competency of each agency 
and its people in their field. 


6 . Have the fortitude on occasion to make arbitrary 
decisions for the group. 

11. There are some points of comparison between the coordination 
procedure for the Delaware and Potomac studies and those in prospect 
for the Susquehanna study that may be useful to consider: 

a. The freedom of choice between ”inside" as against 
other agency performance of some parts of report has, since the 
Delaware report was in preparation, been progressively restricted 
by clearer definition of other agency interests. Correspondingly, 
owever, the capability of other agencies to furnish assistance is 
improving. The overall effect should eventually be greater compe¬ 
tency obtained at a cost of more coordination. 

Delaware study, Committee meetings open to the 
pu 1 C were held at different locations throughout the basin, 
inn^ lie attendance at these meetings ranged from about 25 to 
i and individuals were permitted to ask questions or to comment. 
IS was an effective communication link with the public which was 
r er augmented by local press coverage. Meetings of the Potomac 
in contrast not open to the public. After consider- 

fn-r experiences it has been decided to conduct open meetings 

ror the Susquehanna study. 
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a series oi aHSudXSrtaf 

District Enginecrtrer^lS S “.’‘"f'r "'I'* ‘"e 

Delaware hearings were^ell rece/'^H*\^*“ '’®^''* prepared. The 
were the scurce of «ch crUuSr^r- 

established opposition and otherwls.’’^^® ™inly from previously 
of our purposes. otherwise a general misunderstanding 


In both the Delaware and Potomac there were sevpral 
uxi rary organizations that were effective in special fields: 

1 • Delaware: 


a. , ^ Delaware River Basin Advisory Committee - 

Mayors of New York 

City and Philadelphia advised of developments. 


for dissemination 
bulletins. 


(b) Water Resources Association - privately funded 
of information to the public - publish periodic 


2 . Potomac ; 

^ Interstate Commission on the Potomac River 

Basin - established water quality standards, 

_ _ (b) Coordinating Committee on the Potomac River 

Valley - a citizens* group formed in 1957, 


. c .. Citizens Council for a Clean Potomac - sponsored 

a series of "Hearings in Reverse." 

next lob in C oordination . At the risk of repetition of the 
substance of paragraph 8d, it is suggested that an organized effort 
be made to improve our skill and techniques in explaining resource 
plans to the general public. (See page 471) The people in a basin 
are the final judges as to acceptance or rejection of proposed plans. 
While we have neither desire nor capability to force acceptance of 
any plan, we do have an obligation to ourselves and to the participat¬ 
ing agencies to insure that public decisions on such plans are made 
on the basis of wide-spread and accurate understanding of the bene¬ 
fits, detriments, costs, as well as the consequences of doing nothing. 
In amplification of the point there is inclosed an article "Looking 
Around" by Rex F. Harlow. This is an illuminating compendium of 
information on communication techniques. This article will suggest 
even to the casual reader that in many of our efforts at public 
communication we have pursued courses that, to put it kindly, were 
the ones least likely to succeed. 


2 Incls: References (Pages 466 through 471) 

Article (Pages 472. through 477.) 
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TECHNICAL COORDINATION 


A Agriculture, Agronomy 
B Botany, Beach Erosion, Biology 
C Communication, Climate, Condrete, Coal 
D Dredging 
E Economics 
F Forestry, Fish 
G Geology, Groundwater 
H Hydrology, Hydraulics, Health 
I Imagination, Ideas, Ichthyology 
J Judgment 
K Knowledge 

L Limnology, Local Interests 
M Mathematics, Meteorology 
N Navigation 
0 Oysters, Oil 

P Power, Potamology, Pollution 
Q Quarrying, Quality Control 
R Recreation 

S Sanitary, Structural, Surveying, Soils 
T Transportation 
U Urban Planning 

V Vegetation, Verbalism 

W Wildlife, Water, Waste, Writing 
X X-Ray and Radiation 

Y Yachting 
Z Zoology 






PUBLIC COORDINATION 


A Acceptability 
B Benefits 
C Cost 
D Detriments 
E Effectiveness 
F Flexibility 
G Goals 
H Hopes 
I Information 
J Judgment 
K Knowledge 
L Local views 
M Motives 
N No 

0 Opposition 
P Prejudice 
Q Quality 
R Restraints 
S Support 
T Taxes 

U Understanding 

V Vanity 
W Wants 

X Unknowns 

Y Yes 

Z The last word 
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Looking Around 

C Without a sound communications system a top executive 
is lost. He must communicate his ideas and feelings, his 
purposes and goals, his whole personality. Otherwise he 
and his company pay a heavy penalty. However, many top 
executives find the art of communicating both difficult and 
elusive. They can go so far as to think they have mastered 
the '"six honest serving men'' of Kipling's Just-So Stories: 
What, Why, When, How, Where, and Who, only to find 
that one or more of these serving men elude them. How 
can they gain a clear understanding of the scientific factors 
that comprise and control the process of communicating? 


As practical, hardheaded men, 
business executives are demand¬ 
ing information that is to the 
point, down-to-earth, and directly 
applicable to their work. They 
feel they have neither the time 
nor the inclination to deal in 
theory, regardless of how interest¬ 
ing and informative it may be, 
how much it will add to their 
cultural resources; and they pride 
themselves on this approach to 
life, which they have found pays 
off at the cash register, in pres¬ 
tige, in comforts and satisfactions, 
and in many other ways. 

Accordingly some are enrolling 
in special communication courses 
offered by colleges and universi¬ 
ties. Others are setting up com¬ 
munication courses and clinics 
within their own organizations. 
Still others are attending manage¬ 
ment conferences devoted to com¬ 
munications analysis and discus¬ 
sion. But by far the greater num¬ 
ber are depending on the reading 
of books like Robert L. Shurter's 
Written Communication iti Bust- 
Keith Davis' Human Re¬ 


lations in Business,^ or others for 
ideas on communication. 

Only a few businessmen have 
turned to the social sciences for 
help, although many of the sur¬ 
veys and research studies that are 
constantly being conducted by so¬ 
cial scientists the world over bear 
directly on communication prob¬ 
lems of the top executive and can 
be of great value if he will only 
glean from them the findings that 
apply to his specific needs. 

The psychologists, the sociolo¬ 
gists, the anthropologists, the econ¬ 
omists — in fact, almost all social 
scientists — have long been con¬ 
cerned with communication as one 
of the great factors in human ex¬ 
istence. They have examined it 
from many angles; they have test¬ 
ed its laws and uses on numerous 
fronts; they have studied it singly 
and in groups. Out of all their 
study and research certain princi¬ 
ples and practices stand out as ap¬ 
plicable to the communications 
• needs of top executives. These 
principles seem to me to have 
great potential importance, as I 


have indicated in my book Social 
Science in Public Relations.^ I 
shall discuss some of the more 
significant ideas in this article, 

jf n- 

One of the biggest errors the 
top executive makes, social scien¬ 
tists point out, is to take for grant¬ 
ed that others understand what 
says. He assumes that they use 
words just as he does. He does 
not know how often they miss 
what he says, how often he fails 
to convey his meaning accurately. 
Words, ideas, gestures, signs, sym¬ 
bols, none of these mean the same 
to others that they mean to him. 
Yet much of the time he blithely 
assumes that they do, and risks his 
welfare on the assumption that his 
personality, plans, and purposes 
are being surely, safely, and effec¬ 
tively communicated. 

It is interesting to speculate 

’ New York, McGraw-Hill Book Com¬ 
pany, Inc., 1957. 

• New York, McGraw-Hill Book Com¬ 
pany, Inc., 1957' 

• New York, Harper 8t Brother*, * 957 - 
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why businessmen, who are noted 
for their shrewdness and skill in 
dealing with people in other ways, 
make this error as often as they 
do (or rather, as often as social 
scientists think they do). Perhaps 
ond reason is that they simply do 
not realize the extent of poor com¬ 
munication. Time pressures, poor 
^‘feedback,and other factors may 
have blunted their awareness. 

Wilbur Schramm, editor of The 
Process and Effects of Mass Com¬ 
munication,^ explains the problem 
this way. In the process of com¬ 
municating we take the informa¬ 
tion or feeling we want to share 
and put it in a form — a code — 
that can be transmitted. To com¬ 
plete the act of communication 
the message must be decoded, and 
there is good reason for. us to 
wonder whether our receiver will 
really be in tune with us, whether 
our message will be interpreted 
without distortion, whether the 
'"picture in the head'' of the re¬ 
ceiver will bear any resemblance 
to that in our head. For one thing, 
we can encode and the receiver de- ’ 
code only in terms of the experi¬ 
ence each of us has had. Another 
more subtle cause of trouble is 
that far more stimuli come to the 
listener than he can notice; the 
speaker's words are usually com¬ 
peting with irrelevant thoughts 
and impressions. How often do 
we have the undivided attention 
of the person we are talking to? 

The top executive who is a suc¬ 
cessful communicator recognizes 
and is influenced by these factors, 
say the social scientists. He ap¬ 
proaches his communications task 
by considering the best way to 
reach his audience. What are the 
people 'out there" like? What 
are their backgrounds, their in¬ 
terests! their needs, their prob¬ 
lems, the pressures under which 
they work, their jobs? What jobs 
do they prefer? What are their 
hopes and aspirations? He tries 
to organize, classify, and other¬ 
wise place them in terms of their 


psychological, social, and econom¬ 
ic characteristics. He also con¬ 
siders them by localities, regions, 
and other geographical subdivi¬ 
sions; by age, race, religion, and 
politics. He regards the experi¬ 
ences they have had. In short, 
he tries to answer these questions: 

• Who are they? 

• What are they? 

• What do they do and want in 
life? 

• In what ways do their attitudes, 
opinions, beliefs, and actions 
affect the enterprise? 

Writing in the October 1955 
issue of the Public Relations Jour¬ 
nal, G. Edward Pendray ® makes 
two general observations about 
people which should help the top 
executive in his communication 
efforts: 

( 1 ) People are interested first in 
people, then in things, last in ideas. 
If an abstract idea — or thing — 
is what you have to exploit, you will 
fare best if you state your case in 
terms of people. 

(2) People can be counted on to 
act only when they expect to gain 
something by it. Appeals to ideals 
or altruisms sometimes work, but 
for sure-fire results spell it out in 
terms of "what's in it for me." 

These maxims need not be fol¬ 
lowed literally. The findings of 
Darrell Blaine Lucas and Steuart 
Henderson Britt in their extensive 
researches as reported in their 
book. Advertising Psychology and 
Research,^ reveal many interest 
incentives, such as the basic hu¬ 
man urges, that have universal ap¬ 
peal and are dependable for at¬ 
tracting large audiences. 

Everyone, for instance, is in¬ 
terested in such basic drives as the 
urge to survive. An appeal to this 
interest need not be explicit. Simi¬ 
larly, a broad range of news events 
can arouse the interest of many 
people, even though they do not 
stop to analyze how a particular 
news event relates to their wel¬ 
fare. Many of the appeals to hu¬ 
man interest — to the interest in 


a horse, a fisherman, a ball play¬ 
er, babies, or a boy and his dog — 
may come very close to basic hu¬ 
man urges. 

Other interest incentives men¬ 
tioned by Lucas and Britt are past 
experience and education, the un¬ 
known and the unusual, and the 
familiar. Every important experi¬ 
ence in the background of an in¬ 
dividual becomes the basis for an 
interest incentive, they believe. 

* )(• 

William James stated a well- 
known, simple law of psychology 
which has deep communications 
significance for the top execu¬ 
tive: any object not interesting 
in itself may become interesting 
through association with an inter¬ 
esting object. The two associated 
objects grow together, so to speak. 
The interesting portion sheds its 
quality over the whole; thus things 
not interesting in their own right 
borrow an interest that becomes 
as real and as strong as that of any 
natively interesting thing."^ 

In applying this law, the top 
executive can begin by appealing 
to the native interests of his pub¬ 
lics — ideas they like, things they 
hold dear. Next, step by step, he 
can connect with these familiar 
interests the new points that he 
wishes to make. He can associate 
the new with the old in a natural 
and telling way, so that interest is 
gradually aroused in his entire 
point of view. Thus: 

An executive may have to over¬ 
come prejudice against the size of 
his company. Many persons are 
afraid of size because of the power 
it represents. They think no com¬ 
pany should be permitted to get $0 
big that it can "control the lives" of 
a great many employees, suppliers, 
and others dependent on it for their 
income and welfare. What is the 

* Urbana» University of Illinois, 1954; 
sec pp. 1-26. 

“ 'The Folklore of Public Relations/' 
p. 18. 

*New York, McGraw-Hill Book Com¬ 
pany, Inc., 1950. 

^ Talks to Teachers (New York, Henry 
Holt and Company, Inc., 1915). 
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best way to deal with this problem 
-- directly, with the facts, which 
are favorable to bigness, or indirect¬ 
ly, letting the facts speak through 
performance? 

’ The ‘'association method*' will 
help the top executive solve his 
problem. Knowing his audience's 
interest in creature comforts, mo¬ 
dernity, shiny new gadgets, and the 
like, he will speak favorably of the 
products and services his company 
offers at low prices, referring only 
indirectly to the evident fact that 
nothing but a hig company, with 
plenty of capable manpower and 
money, could accomplish this feat. 
He will trade on the interest in big 
achievements and on the pride in 
our nation's unequaled accomplish¬ 
ments in field after field, to show 
how his company is in the forefront 
of progress, a leader in its own field 
— because it has the resources (size, 
manpower, management skill, tech¬ 
nical talent, and money) to occupy 
that coveted position. 

Finally, he will be careful not to 
emphasize size as such. Instead he 
will emphasize such desirable val¬ 
ues as extensive research, improved 
working conditions, and the like — 
all products of the size of his fortu¬ 
nate company. 

In appealing to people's inter¬ 
ests it should be kept in mind, 
however, that people want not 
only to be informed but also to be 
satisfied. The latter is sometimes 
valued more highly than the form¬ 
er, Bernard Berelson points out 
in a chapter on "Communication 
and Public Opinion" in The Proc¬ 
ess and Effects of Mass Commu¬ 
nication} . The effectiveness of 
communications as an influence 
on public opinion varies with the 
nature of the people. The strong¬ 
er people’s predispositions are on 
a given issue, the more diffi¬ 
cult it is to convert their opin¬ 
ions; the strongly disposed actually 
manage not only to avoid contrary 
communications but also to mis¬ 
understand such material when 
confronted by it. Contrariwise, 
the less informed people are on 
an issue, the more ^susceptible 
they are to influence. 


A proxy fight illustrates the 
points Berelson makes. The op¬ 
posing forces who seek control 
of the company will have their 
staunch supporters from the be¬ 
ginning. And these will be dis¬ 
posed to listen only to the facts 
and arguments presented by their 
side. They will likely see and hear 
only what they want to see and 
hear. And they can be counted 
on to misinterpret or even warp 
the messages of the opposition. 
How the top executive marshals 
his facts and arguments, what 
media he uses, and when he 
speaks and carries on his campaign 
with the uninformed public may 
well determine success or failure 
for his side, even though the ulti¬ 
mate decision as to which side 
gains control of the company will 
rest with .the stockholders. 

All of this argues for prompt¬ 
ness in getting one's messages over 
to the public when certain people's 
predispositions are, or are likely 
to be, strong. If the top executive 
"can get there fustest with the 
mostest” information, ideas, and 
suggestions, he has a chance of 
winning over to his side the less 
informed part of the public. He 
could learn a lesson from the 
unions, who usually run away 
with public sympathy when a 
strike is imminent or involved. 
They are not too conservative, 
stuffy, or legalistic-minded to fight 
out or present their cause quickly 
in the press, over the radio or tele¬ 
vision, and the like. Management 
"pays through the nose" because 
it does not take the sensible course 
of telling its side of the story 
honestly and promptly. 

As for those of the public who 
have already formed views and 
prejudices, they will have to be 
handled differently. All sorts of 
devices and efforts will need to be 
r'esorted to in "reaching through" 
to their minds and hearts, in hold¬ 
ing in check their opposition even 
if their support cannot be won. 
If the need of the top executive 
is to change an attitude, he faces 
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a difficult task. Once established, 
an attitude has a way of proving 
— or trying to prove — that it is 
accurate and justified, social sci¬ 
entists say. People who have an 
attitude can always find evidence 
to support it. In fact, as cited 
above, they do not often look for 
opposing evidence; it is so much 
more comfortable to live with the 
attitude they have. Change is sel¬ 
dom easy, frequently painful. 

With references to the kinds 
of conditions that affect commu¬ 
nications as an influence on pub¬ 
lic opinion, Berelson finds that 
many mass communications on 
controversial issues have to make 
their way in a competitive situa¬ 
tion — under conditions in which 
alternative proposals are also avail¬ 
able in the media. 

Berelson's findings are a warn¬ 
ing to the top executive that he 
must be extremely careful in se¬ 
lecting the content of his com¬ 
munications and the manner in 
which he distributes them when 
competing with opposing groups 
for the public's loyalty. People 
distrust a person or an organiza¬ 
tion with an obvious axe to grind. 
They tend to resist messages that 
smack of selfish propaganda. They 
dislike exaggeration and boasting. 
It is easy to see, therefore, how 
an indirect content and approach 
can frequently win more accept¬ 
ance and support for an idea or a 
cause than a hard-hitting content 
and a direct-attack approach. 

It is also wise to transmit in¬ 
formation in small units, suggests 
Mason Haire in Psychology in 
Management,^ A large organized 
mass of material tends to threaten 
the listener's or reader's existing 
patterns and so may be rejected. 
On the other hand, small units, 
transmitted little by little, carry 
the same message over a period of 
time without the same likelihood 
of rejection. Cumulatively they 
may effect the change where they 

•Wilbur Schramm, op. cit., p. 342. 

* New York, McGraw-Hill Book Com¬ 
pany, Inc.j 1956. 





would be rejected out of hand if 
they were presented all at once. 

* ¥ Kt 

Sometinies people think they 
want facts, but what they actually 
seek are the opinions of others — 
opinions that bolster their own 
views. Mostly they admit into 
consdiousness only those things 
which interest and promise to 
benefit them. They exclude those 
things they do not like or want. 

Samuel Stouffer and associates 
report their findings in the mon¬ 
umental two-volume study, The 
American Soldier,^’’ to the effect 
that facts alone seldom, if ever, 
move people to action. The scien¬ 
tists conducted extensive research 
on the American soldier in the 
Second World War. The soldiers 
had been presented with factual 
arguments intended to improve 
their attitudes and behavior to¬ 
ward the United States and their 
officers. The researchers found 
no improvement. Facts increased 
the information of the soldiers, 
but did not improve their attitude 
toward country and officers, nor 
bring more patriotic behavior. 

Any successful salesman knows 
that facts can very rarely stand 
up against skillful emotional ap¬ 
peal. Be a product ever so good 
and the facts in its favor incon¬ 
trovertible, nevertheless unless it 
is presented in terms of the inter¬ 
ests, needs, and service purposes 
of a prospect — unless clothed 
with emotional appeal — it has 
little chance against even an 
inferior product that is presented 
in such a way as to catch the 
fancy. Thus the social scientists 
are right when they say that the 
reliance people think they place 
on facts alone is only, a delusion. 
Instead of building their lives on 
facts, people build them on as¬ 
sumptions. 

Facts do have their place, of 
course. When the top e.xecutive 
uses them to bolster emotions, they 
are a powerful aid to his program 
in supplying people with a wel¬ 


come justification for their de¬ 
cisions; and when he bolsters facts 
with emotional appeal, they can 
be very effective, too. But when 
he attempts to use facts alone in 
an effort to change people’s atti¬ 
tudes, he is almost surely doomed 
to failure. 

» * * 

The Yale Communication Re¬ 
search Program has found out 
much about learning techniques 
that is relevant to top-executive 
communications. Some of the 
more significant findings appear 
in Communication and Persua¬ 
sion, by Carl Hovland, Irving 
Janis, and Harold KeIIey.“ 

The Yale scientists say that the 
opinions of people, like their hab¬ 
its, tend to persist unless they un¬ 
dergo some new learning experi¬ 
ence. Regardless of the source 
and nature of the communication 
they hear, unless they learn some¬ 
thing from it, unless it induces 
them to accept a new opinion, 
they are not likely to attach too 
much importance to it or to change 
the opiriion they already have. 

For example, people may be 
willing to change from potential 
customers into active ones, to 
thinking in a new way about the 
top executive's company, if the 
suggested new way of thinking 
and acting is shown to he to their 
advantage. When they ask them¬ 
selves the Question, ''blow much 
better for me is this new way of 
thinking than the way I have been 
thinking?" and they measure the 
two ways side by side, the con¬ 
clusion will need to be clearly in 
favor of the new way. This calls 
for clear thinking, clear presenta¬ 
tion, and persuasiveness on the 
part of the top executive — be¬ 
sides a clear understanding of the 
needs and wishes of the people 
who are being asked to change 
their opinions. 

Once the attitude and opinions 
of people are changed, they retain 
many of them for a considerable 
period of time, say the scientists. 


The amount of their retention is 
dependent on a number of factors 
that are discussed by Hovland: 

(1) People retain more meaning¬ 
ful material better than less well- 
understood material. Material that 
stands out is better retained, al¬ 
though the overuse of such material 
merely for reasons of emphasis can 
backfire. If too many points are em¬ 
phasized, they will lose their distinc¬ 
tiveness. (Too much and too con¬ 
tinuous use of brass in an orches¬ 
tration tires the listener.) Similarly, 
if emphasis is not carefully placed, 
the wrong points may stand out. 

(2) "The more completely people 
initially learn material, the longer 
they will remember it. Up to about 
three or four repetitions usually in¬ 
crease attention, but after three or 
four the effect of additional repeti¬ 
tions is slight. Too frequent repeti¬ 
tion is likely to lead to loss of atten¬ 
tion, boredom, and disregard of the 
communication. 

( 3 ) In the case of persuasive 
communication people retain the 
conclusions better than the detailed 
arguments used in support of the 
conclusions. 

( 4 ) Interest influences how well 
people learn the contents of a com¬ 
munication. There is a tendency 
for material considered unpleasant 
to'be forgotten more quickly than 
material considered pleasant. Ma¬ 
terial which is in line with their be¬ 
liefs and attitudes is learned more 
rapidly, and it is retained better. 
When people either agree or dis¬ 
agree strongly with a position, they 
are more inclined to remember the 
communication, 

( 5 ) Retention may be affected 
by the degree to which people are 
motivated on subsequent occasions 
to try to recall the material learned. 
The more cause there, is to think 
back about a message, the better it 
will be remembered. But incidents 
that counteract the original learn¬ 
ing experience will cause it to be 
forgotten. 

(6) People may be exposed to a 
communication and accept the com- 

“Princeton. Princeton University 
Press, 1953. 

New Haven, Yale University Press 

1953* 
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n)unicator’s point of view but after 
a period of time may revert to their 
previous attitude. Or they may at 
first reject the communicator's point 
of view but after a period of time 
"come around" to his position. The 
-degree to which they accept a per¬ 
suasive communication that is at¬ 
tributed to a “prestigeful" source, 
i.e„ one that is respected or trust¬ 
worthy, tends to be comparatively 
high at first but gradually declines, 
whereas the degree to which they 
accept a persuasive communication 
attributed to a “non-prestigeful" 
source tends to be comparatively 
low at first but gradually increases* 

( 7 ) Once the beliefs of people 
are modified by an effective com¬ 
munication, there will be a tend¬ 
ency for their newly acquired opin¬ 
ions to interfere with subsequent ac¬ 
quisition of incompatible opinions. 

* 

In selecting the techniques he 
will use in his communicating, 
the top executive will want to 
take into account the fundamen¬ 
tal psychological law enunciated 
by David Krech and Richard 
Crutchfield in their Theory and 
?roUertis of Social Fsychology^^ 
This law is: as soon as we experi¬ 
ence any facts, they will be per¬ 
ceived as organized into some sort 
of meaningful whole. 

Illustrating the operation of this 
law, Krech and Crutchfield cite 
an experiment by Solomon Asch 
in which he separately read two 
lists of traits to two different 
groups of subjects and asked for 
personality descriptions: 

The two lists were identical with 
regard to the traits used but differ¬ 
ent in the order of succession. For 
example, one group heard the fol¬ 
lowing list: “intelligent, industrious, 
impulsive, critical, stubborn, envi¬ 
ous." The other group heard the 
same words, but in reverse order: 
“envious, stubborn, critical, impul¬ 
sive, industrious, intelligent." 

The descriptions obtained from 
the two groups of subjects differed 
markedly, leading Asch to conclude 
that “when the subject hears the 
frst term, a broad, crystallized, but 
directed, impression is born. The 


next characteristic comes not as a 
separate item, but is related to the 
established direction." 

The astute top executive will 
not only exercise care to see that 
his appeal to his audience is in a 
potent attention-catchingform; he 
will go a step further and see that 
it accentuates an object or objects 
which will serve some immediate 
purpose of his audience. It will 
entertain them, inform them, offer 
them a personal or group benefit, 
make them more comfortable, save 
or make them some money, or 
otherwise serve or offer to serve 
them in a way that pleases them 
at the moment. 

For example, in addressing a 
message to the employees of his 
company the top executive will 
not emphasize the values of a 
profit-sharing plan that will pay 
them generous sums years hence, 
however valuable and desirable 
such a plan is to them and the 
company. Rather he will empha¬ 
size the shorter working hours, 
increased pay, longer vacations, 
better working conditions — all 
things the employees can see and 
feel and benefit from now. Such 
messages can be counted on to at¬ 
tract the desired attention and 
win the hoped-for approval. 

In using all these methods of 
communicating, the top executive 
will do well to give weight to the 
findings of Claude Robinson in his 
studies of advertising impact on 
audiences. In the June 1956 Pub- 
lie Relations Journal Robinson 
reported that the more mental 
work (e.g., reasoning or remember¬ 
ing) you require of a reader or 
viewer, the less he will register of 
your advertising message. The 
principle of mental work, he says, 
applies to people of all levels of 
intelligence, not just to 12-year- 
olds or the mentally defective. 
How many times in the past 
month, he asks, have you failed 
to absorb an idea because the 
communicator required you to 
undertake mental work? 


In mass communications, the 
importance of groups and the in¬ 
fluence of leaders on the interest 
and opinions of members erf their 
groups are recognized by social 
scientists. In their Personal In¬ 
fluence — The Part Played by 
People in the Plow of Mass Com¬ 
munications, Hlihu Katz and Paul 
F. Lazarsfeld report finding in 
their researches that there would 
seem to be a ”two-step flow of 
communications” — from the me¬ 
dia to opinion leaders, and in turn 
from opinion leaders to others 
with whom they are in contact. 
Leaders show a greater interest 
than nonleaders. But this great¬ 
er interest apparently results in 
leadership primarily when the 
leader is associated with others 
who are also interested to some 
extent, possibly only slightly less 
than he is. 

Thus, as Katz and Lazarsfeld 
point out, when a top executive 
communicates with groups, it is 
important, first, to locate the kinds 
of groups in which influence trans¬ 
actions take place, and, secondly, 
to determine in what ways opin¬ 
ion leaders differ from the close 
associates whom they influence. 
It will not be enough for the top 
executive to win over the leaders 
of the group alone; he will face 
the desirability of winning other 
“support” members of the group 
also, to give the leader the feeling 
of security he needs. As a wise 
old United States Senator once 
sagely remarked, “You can’t be a 
leader without a following." 

if it- 

These findings and conclusions 
of social scientists growing out of 
their researches are but a few of 
the many that are available to the 
top executive. But they can serve 
to remind him that communicat¬ 
ing is a difficult and complex but 

** New York, McGraw-Hill Book Com¬ 
pany, Inc., 1948. 

“ Ibid., pp. S6-87. 

“ “The Gentle Art of Persuasion,” pp. 
3 - 5 » ^ 4 * 

” Glencoe, Illinois, Free Press, 19 55 * 
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rewarding task. It requires a keen 
perception, an eye and an ear 
carefully attuned to the changing 
interests, needs, and moods of va¬ 
rious publics, and a skillful use of 
principles, procedures, and tools. 

The top executive has people 
of various types in his organiza¬ 
tion to help him carry on his com¬ 
munications activities. In fact, 
most of his communications efforts 
are in the nature of assignments 
to others. But the final responsi¬ 
bility for performing this func¬ 
tion, as for all the functions of 


management, rests squarely on his 
shoulders. He can delegate only 
so much; beyond that he must 
carry his burden alone. Both the 
communicating that he delegates 
and that which he does himself 
can be made much more effective 
— and enjoyable — if he adds to 
his kit of working tools the basic 
ideas about communication that 
are being made known by the 
social scientists. 

In doing this, the executive is 
in a sense making the social scien¬ 
tists a part of his organization, a 
wonderfully productive source of 


help and guidance in fulfilling his 
communications responsibilities. 

How he uses this source, in 
what manner and degree he learns 
and applies the communications 
findings and conclusions of the 
social scientists, may easily meas¬ 
ure the amount and quality of 
the executive's success. For, to 
succeed, he must ‘become the 
master of his trade, and the use 
of communications constitutes a 
major, possibly even the most im¬ 
portant, requirement of that trade. 

— Rex F. Harlow 


by permission of Harvard Business Review, 

Reprints available at nominal cost from Harvard 
Business School, Cambridge, Mass. 
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Report Quality Control 

Eugene W. Weber, Deputy Director of Civil Works for Policy 
Office of the Chief of Engineers, Washington 25, D. C, 


The plans we prepare for development of water and related land re¬ 
sources must meet many criteria some of which can be specified precisely 
and can therefore be readily checked for conformance. Many aspects of 
good planning, however, involve assumptions or conclusions which depend 
largely on judgment. The way such aspects of the planning process are 
handled may spell the difference between a good plan and a poor one. 

The procedures for controlling the quality of reports must therefore be 
adequate to provide checks on the soundness of judgment as well as on 
conformance to prescribed criteria. 

A basic essential for good quality in planning is full understanding 
by all personnel involved of the standards of quality desired. We try to 
insure that such understanding can be achieved primarily through issuance 
of regulations and manuals. Unfortunately, much of the guidance material 
now in use does not reflect adequately the planning policies and standards 
of recent origin. It is primarily an OCE responsibility to overcome this 
deficiency. We hope that one of the results of this seminar will be to 
equip us to do this quickly and effectively. Despite the current inade- 
quacy of some sections of the manuals, much guidance material or basin 
planning has nevertheless been made available in the form of letters, con¬ 
ferences and, of course, the new standards in S. Doc. 97. It is essential 
that all planning personnel become familiar with and understand all sue 
guidance information. Real understanding is particularly important be- 
cause regulations and manuals priinarily provide guidelines for appli 
cation of thought rather than rigid criteria to be followed blindly. ^ 
Also, most guidance information is susceptible to gross misinterpretation 
if it is not fully understood. We all have a job to do in making this 
quality control tool effective. First of all, OCE must prepare the 
regulations and manuals so that they are clear, complete and usable. 

Field personnel should study and discuss guidance data in seminars, 
briefing sessions, and case analyses to insure that all concerned under¬ 
stand and interpret the instructions consistently. Most field offices 
have not been backward about suggesting clarification of manuals in the 
past, and usually they are right as to the need for clarification but 
too often fail to suggest specific clarifying language. 

One of the most important aids to insuring an adequate quality of 
planning is the plan of investigation or plan of survey. Such plans 
should be prepared as the first step in any study. They may have to 
be quite general at first but they can and should be revised and kept 
up-to-date and realistic as the planning proceeds and as developments 
occur which were not foreseen or which depended on prior events. 
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of investigation should be designed to be constantly useful to 
all personnel at all echelons in all agencies concerned with the planning 
effort. They are especially needed for complex basin plans where there 
needs to be mutual understanding by many individuals of what each is doing 
and when. The quality of the efforts of many will suffer if a related part 
of the study is not done in the right way at the right time. 

^’^^tical path diagrams may be helpful to illustrate the interrelation¬ 
ship of various phases of a study and to indicate where additional effort or 
speed-up is needed to insure orderly progress. A sample critical path dia¬ 
gram prepared by the San Francisco District was distributed to seminar 
participants for infomnation,* In this case, vfery broad job areas only were 
indicated and both manpower and funds requirements were included in the 
diagram. Others have used this method in more detail for portions of the 
sequence of planning events. Manpower and funds requirements may not be 
needed for application of the method to advantage for certain aspects of 
a study. One advantage of such diagrams is their effectiveness in illustrating 
critical operations to those whose decisions may be needed to get proper 
action on such operations. This type of control is particularly valuable in 
basin planning where the number of agencies and complexity of operations are 
such that failure in accomplishment of one or more phases of the study on 
time may have serious adverse effects on the quality and timing of other 
phases. 

On major, basin-wide studies particularly it is important that con¬ 
ferences of District, Division, OCF and Board personnel be held in the 
field at the outset of a study, just before it nears completion And at ap¬ 
propriate times in between. The initial conference should be held soon 
after initial funding. A draft of a plan of survey may well constitute the 
agenda for this first conference. During the study, conferences should be 
arranged at times when major decisions have been or are about to be made by 
reporting officers, as, for example, when needs and objectives are being 
fully defined, and when selecting projects for detailed study. 

In addition we expect to standardize the practice of having one or 
more representatives of Division and District offices visit OCE annually to 
review the status of each major comprehensive study. 

A major purpose of any of these conferences is to insure that the view¬ 
points from which each echelon of the Corps must judge various aspects of a 
plan are considered at all stages, particularly when key decisions are made. 

OCE and Division personnel cannot and should not do the Districts' thinking 
for them on any problem, but they can help the Districts by acquainting them 
with experiences in other Districts and Divisions and with pertinent current 
information not available to Districts. 

For example, the field personnel of the Corps and another agency may 
be finding it difficult to settle a point because of conflicting policies 
prescribed by higher offices at a time when the higher offices may be 


* See pages 481-484. 
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approaching agreement on mutually acceptable change in policy or practice. 
Similarly, personal knowledge by Washington personnel of an inter-agency 
problem at field level may help bring about discussions and eventual agree¬ 
ment in Washington on policies that will make it easier for field personnel 
to work together. 

In addition to improving each echelon's ability to do its part of the 
job, conferences afford the opportunity to reach mutually acceptable inter¬ 
pretations of policies, standards, and criteria. Such differences of inter¬ 
pretation, within a single office, between agencies or between echelons of 
an agency are a major cause of trouble in the planning process. Unless 
such differences are eliminated or minimized throughout the process, many 
plans will be found unacceptable for one reason or another at some stage of 
review—usually at the end, when the damage is greatest and the most time 
and effort are needed to correct the deficiency. 

Some misinterpretations and mistakes can be avoided by correspondence 
and consultation by phone and these methods should be used when points 
obviously requiring consultation arise, but conferences should be used to 
review the situation periodically in order to smoke out things that are 
not obvious. 

The foregoing considerations apply equally to inter-relations within 
each office of the Corps and among agencies as well as between echelons of 
the Corps. Our procedures in all these inter-relationships should be designed 
to promote exchange of ideas and insure mutually acceptable interpretation 
of objectives, policies, and conclusions. 

In svimmary, these are suggested as important elements of the job of 
report quality controls 

(a) Measures to insure that all planning personnel understand 
all standards and guidelines and interpret them consistently. 

(b) Preparing, keeping up-to-date, and constantly using plans of 
survey to guide and control the planning efforts. 

(c) Conferences to insure that all viewpoints are brought to bear 
on problems and that objectives and policies are interpreted and applied 

in a manner acceptable to all concerned. 

(d) Earliest possible resolution of possible differences of 
interpretation. 


Attachment, pages 481-484 
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BACKGROUND : , 

In the Survey‘P.eport ■];3r6grarri;j the Plsirining & Reports Branch, Engineering Division^^ 
assumes leadership for directing and guiding engineering studies. With initative 
in Planning .Reports Branch, supporting elements, such as Design and Survey 
Branches, often find at difficult to properly program branch activities since* 
motivation for survey'report • studies may be lacking* 

BEFORE improvement •, ’ : 'i ' 

Efforts have been made in the past to minimize the above difficulty by monthly 
or bi-monthly program' conference and by use of a monthly progress report. • 


after improvement 

Folio-wing the Critical-Path Method of planning and control, this office prepared 
three-dimensional charts for each survey report, for which study funds have been 
made available. A copy of one such chart currently in use is attached as Inclosure 
I to this report.. The intent of each chart or dj.agram is to depict broadly each ' 
job or activity essential to the survey report from start to finish and to identify 
those activities critical to the on-time completion of the survey. The charts, in 
addition to illustrating each activity in sequence of action, also associate those 
activities with a unit of time and cost. Planning A Reports engineers are 
responsible for continuous analysis of progress versus sched\ile and for maintaining 
and posting the master critical-path charts on a current basis. These eng¬ 
ineers in turn assure that up-to-date copies of charts are made available to 
design, survey, and other engineering staffs concerned in order to afford each 
a ready picture of the project as a whole and the progress to date. 


GAINS 

(See other side) 


management systems or techniques used 

PFRT and Gritleal-Path Method 


inclosures 

completed by (Nam«, TJtJo and Orjlanlzatlon) 

V . H. HAT-nWJN 

Chief, '‘^ater Re .sources Planning Sec, 

Plonni'ncr "H no- Dn v _ 

CPH Diagram - Alhambra Creek 


ENG FORM 7/7-) u ^ 

1 DEC 6t ^ EM REPLACES edition OF I JUNE S6, WHICH MAY BE USED ^ *7 3 
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GAIKS 


Improved method of assigning priorities to individual study features 
in relationship to total study program. 

More efficient use of availahle study funds. 

Better utilization of engineering personnel. 

Eliminates overlooking small hut critical operations. 

Provides the District Engineer and key engineering personnel with 
at ra-glance Info rmation on each survey. 

CPM charts or diagrams are useful for training and orienting new 
engineering personnel. 

EXPLAHATOKI NOTES - ATTACHED CHART 

1 . Use of several block shapes to differentiate between organizational elements is 
arbitrary and primarily for the pTirpose of readily visualizing quantity of work to 
be performed by the several organizational elements. The flow chart revolves about 
the study coordinator and only the broad functions required to assist him in pre¬ 
paration of the final report are delineated. Supplemental flow charts to detail 
other study efforts could be prepared as found desljable. For exan^)le: the flow 
chart through design and cost estimates could be expa nded to show details of work 
performance. 

2 . Estimates of time shown are minimum times for work performance. Critical path 
time indicates minimum weeks of work-not duration of study.' Fund programming estab¬ 
lishes calendar time. 

3 .. Dummy blocks have been inserted to more graphically portray work flow. 

4 . "X" indicates unknown time element but less than time required on other production 
paths to same point. 

5 . Notice of Public Hearing must be coordinated with congressional representatives 
and local officials and then issued 30 days prior to hearing. 
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EVALUATION STATEMENT 


USAEDlst, SF 
3 May 1963 


USE OF CPM FOR PROGRAMMING 
ENGINEERING SURVEY REPORTS 

1. Critical-path programming for survey reports has heen in existence 
about one year in this District. D\iring that time ’the system has been applied 
to ten survey reports. The system was established in some report programs 
during the Initial year and in other reports during the middle of a survey 
program. In August I 962 , a CPM chart was incorporated in a Plan of Survey. 

2. When CPM was first considered for survey reports, it was concluded 
that resultant benefits which could be monetarily evalmted would be sub¬ 
stantially less than with a defined program. This conclusion was due to the 
fact that survey reports are comparable to research and development programs 
requiring CPM programs involving substantial Judgment factors relative to 
time a nd cost. It was also concluded, however, that CPM added a new dimension 
to programming by defining the interplay of study phases and thus would provid' 
a new management tool. 

3. Development of CPM for survey reports has indicated that charts 
should be adequate to define all steps leading to the end product but that 
phases identified should cover only general areas of accomplishment. It was 
fpund that, due to the substantial Judgment factors involved, minor details 
would continually change in scope and related pro^am changes would negate 
management values. In consonance with this finding, all CPM programs have 
been prepared assuming unl imi ted manpower is available but funds and completion 
dates are fixed in accordance with approved plans of surveys. 

4. Areas of management where benefits have appeared are; 

a. Report phases have been more fully identified at study initiation. 
Review of CPM draft has permitted supporting elements to identify required work 
in early study stages. This phase also indirectly orients new personnel with 
the scope and complexity of required work. 

b. Annual funds versus accomplishment is more clearly defined and 
during the course of a fiscal year suitable revision of phase accomplishment 
can be made in the event a program study phase encounters a manpower problem. 

c. Supporting elements are more cognizant of required coordination 
with other agencies and timing for such activities. 

d. Supporting elements can better evaluate statue of time and money 
for the various projects and thereby improve their work schedules and effect 
maximum use of assigned personnel. 

5. Due to the relatively short time CPM has been used in study programs 
usually involving two or more years, the full benefit of CPM cannot be com¬ 
pletely identified at this time. 
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APPENDIX A 


SELECTED BBLIOGRAPHI ON MATER RESOURCES DEVELCS>1ENT 


I, (UliSlAL 

Ackerman, Edwaird A, and liif, George 0, G«* "Technolog 7 in American Water 
Development" - Publ, for Resources for the Future, Ihc,, by The Johns 
Hopkins Press, Baltimore, Md,, 1959 (710 p.). 

Anas 3 , Harold L. (ed»): "Water? Meaauring and Meeting Future Requiremeuts - 
Western Resources Papers I960" - University of Colorado Press, Boulder, 
Colo,, i 960 (261 p,), 

Ftank, Bernard, and Netboy, Anthony? "Mater, land, and Peonle" - Alfred A. 
Knopf, New York, W.T., 1950 (331 p.). 

Qustavaon, Reuben G.; "Opportunities for Graduate Stiaiy and Research in 
the Resources Field" - Reprint No, I 6 , Resources for the Future, ]hc,, 
Washington, D.C,, from "Resources Development: Frontiers for Research," 
papers of the Western Resources Conference, University of Colorado, 

July 1959. 

Gustavson, Reuben G,: "Water, the Nation’s Concern Today - A Problsm 
Tomorrow" - Resources for the Future, ]hc,, Washington, D,C,, Reprint 
No, 1 from "Journal of Soil and Mater Conservation," Yol. 12, No, 6 , 
November 1957, 

Hirshleifer, Jackj De Haven, Jaises 0,5 and Milliman, Jerome W,: "Hater 
Supply - Econcanics, Technology, aM Policy" - TMiversilqr of Chicago 
Press, Urbana, HI., I960 (378 p,), 

Kerr, Robert S. (Senator)? "Land, and Water" - Fleet Publishing 

Corp., New York, N.Y,, I960 (380 p,}o 

Langbein, Walter and Hoyt, Williams "t-Sa'feer Facta for the Nation’s Future" - 
Ronald Press Co,, New York, N.Y,, 1959 (2^ p.). 

lyona, Barrow? "Teanorrew’s Birthright - A Political and Economic interpre¬ 
tation of Our Natural Resources" - Funk and l&gaaHs Co,, Hew York, N,Y,, 

1955 (424 p.). 

Maasa, Arthur Aai'sn? "liuddy Haters? The Ars^ Engineers and the Nation’s 
Rivers" - Harvard Tfiiiversity Press, Cambridge, ^k 8 S,, 1951 (306 p,), 

Poliak, Franklin S, (ed.)? "Piesourees Development: Frontiers for Research 
- Papers of the 'fc&stern Rosourceo Conference 1959” - TMiyerSity of Colo¬ 
rado Press, Boulder, Colo,, 19&) (333 p.). 
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Spender, Josepi J. (ed.). tHatural 'l9?0^ 

^aeJted at a conferenea haU at tm drier, 

under the joiirt sponsorship of Resoarces for ths fteture, Inc. Com 
mittee on Seononic Orovrth of the Social 

Distributed hy Resources for the Future, Ihc., Washington, , 19 

(306 p.). 

"A Primer on Water" - TJ.S. Department of tto Interior, Geological Surrey 
(Luna B. Leopold and Walter B. Langbein); U.S. Govt, Print. Off., Wash., 
D.C., I960 (50 p.). 

"Wateri U.S. Department of Agriculture Yearbook, 1955" - House Doc. 32, 
SAth Cong., TJ.S, Govt. Print, Off., Wash., D.C., 1955 (751 p.). 

"Manual on the Planning of Small Tfeter Projects" - H^se Doc. 408, 82d 
Cong.} TJ.S, Govt, Print. Off., Wash., D.C,, 1952 (191 p*)« 


"A Whter Policy for the American People - Vol, I* General Report" - Report 
of the Bresident's Water Resources Policy Comnission ("Cooke Gonnnission"); 
U.S. Govt. Print, Off., Wash., D.C., 1950 (445 p.). 


Publications of the National Resources CoDimittee (selected items only); 

D.S. Govt, Print. Off., Wash,, D.C.i 

a, "Public Works Planning" - December 1, 1936 (221 p.). 

b, "Criteria and Planning for Public Wbrks," by Russell V. Black - 
June 1934 (182 p,), 

c, "EconoBdcB of Planning Public Works," by John Maurice Clark (194 p.). 

d, "Regional Factors in National Planning and Development" - Dec, 1935. 

e, "Regional Planning, Parte I-VII" (each part published separately). 


"A Report on National Planning and Public Tferks in Relatiom to Land Use 
and Whter Resources" - Submitted by the National Resources Board to the 
President, December 1, 1934j H.S. Govt. Print, Off,, Wash., D.C, (455 p.). 


"National Planning Board Final Report, 1933-1934" - H,S, Govt. Print, Off,, 
Wash., D.C., 1934 (123 p,). 


"Report of the Select Conoittee on National Water Resources" - Report No. 
29, 87th Cong,} U,S. Govt, Print. Off., Wash., D.C., 1961 (147 p.). 

Hearings before the Senatd Select Committee on National Water Resources, 
1959 -1960} U.S. Govt, Print. Off., Wash., D.C., I960 (3,921 p,). 

"Index for Comnittee Prints Nos, 1-32, Water Resources Activities In the 
United States" - Committee Print, Senate Select Committee on National 
Water Resources, Dec. I960} U,S. Govt. Print. Off., Wash., D.C., 1961 
(47 p.). 


"Water Facts and Problems," by Lnna Leopold, U.S. Geological Survey, for 
Senate Select Conmittee on National Water Resources, Conmittes Frln't 
No. 1, Aug. 1959} U.S. Govt. Print. Off,, Wash., D.C,, 1959 (59 p.)* 
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Nation^ ¥ater Resources arsd ProbleEs/' by U,S, Geological Survey, for 
Senate Select Coisnittee oa National Water Resources, Coiaaittee Print 
No. 3, Jan. I960} U.S. Govt. Print. Off., ^Jash., D.C., i960 (42 p.). 


States," a compilation of renorts ty State 
officials, for Senate Select Committee on National Water Resources; 
C^ttee Prtot No. 6, Jan. 1960; TJ.S. Govt. Print. Cff., msh., D.C., 
1960 (415 p.)* ' 


"Water Resources Research Needs," by TJ.S. Department of Agriculture, for 
Senate Select Committee on National Watef Resoirces, Committee Print 
No. 28, Feb. 1960; U.S. Govt. Print, Off., Wash,, D.C., I960 (15 p.). 


"The Rrpact of New Techniques on Integrated I-Saltiple-Purpose Water Develop¬ 
ment," by Edward A. Ackerman, for Senate Select Committee on National 
Water Resources, Committee Print No. 31, l&rch I960; D,S. Govt. Print- 
Off., Wash., D.C., i960 (97 p.)o 


"Science and Resources" - Essays based on the RFP Forum lectures of 1959; 

The Johns Hopkins Press, Baltimore, m., I959 (256 p.). 

"Perspectives on Conservation" - Essays on Americans natxcral resources based 
on the RFF Forum lectures of 195Sj The Johns Hopkins Press. Baltimore, 
m., 1958 (272 p,), , , 


"Qa the Water . Front" (An Introduction to the Aihainistrativd, Legislative, 
and Economic Problems Involved in Water Resource Developaent) - Publi¬ 
cation No. 242 of The League of Women Voters of the TSaited States, 
Ifeshlngton, D.C,, May 1957 (20 p,). 

"The Nation Looks at Its Resources" - Repcxrt of the "Mid-Century Conference 
on Resources for the Future," Resources for the Future, Ihc,, Washington, 
D.C., 1954 (430 p.). 

Jarett, Henry (ed,): "Conparisons in Resource Management" (Six Notable 
Programs in Other Countries and Their Possible U. S. Application) - 
Published for Resources for the Future, Inc,, ly The Johns Hopkins 
Press, Baltimore, Mi,, 1961 (271 p.). 
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II. WATER POL]CY AND UW 


Brown, Leahmae: ’Tbe Development of National Policy with Respect to Water 
Resources" - Ifapublished thesis in tfaiversity of Illinois Library, 
Ihrbana, III., 1937. 

Fisher, Joseph L.: "Our Resource Situation and Outlook - Public Policy 
and Individual Responsibiliigr" - Paper presented at the First Southwest 
Seminar in Public Responsibility, Wagoner, Oklahoma, April 3-6, I960 - 
Reprint No, 22, Resources for the Future, Ihc,, Washington, D.C,, 

August i 960 (10 p.). 

Fly, James lawrence* "The Role of the Federal Government in the Conserva¬ 
tion and Utilization of Water Resources" - Pennsylvania law Review, 

Vol, 86, No, 3, January 1938. 

Fox, Irving K,: "Water - Supply, Demand, and the law" (Paper presented 
before the Section of Mineral and Natiiral Resoiffces law of the American 
Bar Association, Miami Beach, Florida. August 25, 1959» and printed in 
the 1959 "Proceedings" of the Section) - Reprint No, 15, Resources for 
the Future, luc., Washington, D»C., January I960 (7 p.). 

Fox, Irving K.j "National Water Resources Policy Issues" - Reprint No, 4» 
Resources for the Future, Ihc., Washington, D.C,, from "Lav and Contem¬ 
porary Problems," Vol, 22, No, 3, Summer 1957. 

Laurent, Ihanols W.t "A Compilation of the More Important Congressional 
Acts, Treaties, Presidential Messages, Judicial Decisions, and Official 
Reports and Documents Having to Do with the Control, Conservation, and 
Utilization of Tfeter Resources" - TVA Legal Department, Khoxvllle, 
Tenn,, March 15, 1938. 

Moreell, Ben: "On* Nation's Water Resoiirces - Policies and Politics" - 
The Law School, Itolversity of Chicago, Chicago, Ill., I 956 (266 p.), 

"Report of the Presidential Advisory Committee on Water Resources Policy," 
December 22, 1955; printed as House Doc. 315, 84 th Cong,; U.S. Govt, 
Print, Off,, Wash., D.C., 1956 (35 p.). 

"Report on Water Resources and Power" - Conmisslon on Ckganization of the 

Executive Branch of the Govenuaent ("Second Hoover Comnisslon"), June 30, 

1955 (219 p.). (The full Commission report was published as House Doc. 

208, 84 th Cong.) Also, the "Task Force Report on Water Resources and 

Power," June 1955; U.S. Govt, Print, Off,, Wash., D.C., as follows: 

Vol, I: Elaboration on recommiendations of the Task Force, and 
dissenting statements (p. 1-271), 

Vol, II: Reports of the four task groups on: Power Generation and 
Distribution; Reclamation and Water Supply; Flood Control; 
and Navigation (p, 272-1,002), 

Vol. Ill: 17 special studies by specialists in the various fields of 
water resources (p, 1,003-1,783). 


A-4 




"Water Eesoxjrces Law" - Vol. Ill or "A Water Policy for the AEsricaa 
People," Report of the President's Water Rescmrces Policy CoEsaission 
("Cooke Coi£ 2 nlssion")j TI.S, Govt. Print. Off., Wash., D.C.,1950 (777 p.). 

'disport on the Deparfeent of the Intex'-lor,® by Th® Cosmissioa on Reorgani¬ 
zation of the Phceciitiv© Branch of th® Governzasnt ("First Hoover Coscais— 
Sion"), March 17, 1949j ieened as House Doc, 122, 8lst Cong,: IJ.S. Govt, 
Print. Off,, Whsh,, D.C, 

"Task Fore© Report on Water Resources Ik-ojects" - Arthur B. Roberts, con¬ 
sultant to Task Force on Water Resources Projects of The Coajsiissioa on 
Reorganisation of the Executive Branch of the Governnant ("First Hoover 
CoiE!i£iission")j H.S. Govt, Print. Off., Wash., D.C., 1949 (65 p„), 

"Organisation and Policy in the Field of latural Resources" - Task Force on 
Natural Resources of The Cosesaission on Reorganization of the Executive 
Branch of the GovernEueat ("First Hoover Commission")j ir,S, Govt, Print, 
Off., Wash., D.C., 1949 (244 p.), 

"Reviews of National Water Resources During the Past Fifty Years," by 
Barbara Jibrin, legislative Rcferenco Service, Library of Congress, 
for Senate Select CoESittee on National tlater Itcsotarcesj Committe© 

Print No, 2, Obt, 1959? N.S. Govb. Print. Off,, Wash., D.C., 1959 
(44 p.). 

"Limits of State Water Responsibility" - Transactions of Cosanonwealth Club 
of California, San Framisco, Calif,, Vol, 54? No, 2, I960 (51 p.), 

"Public Administration of Water Rosoureos" - Public Affairs Ser, No, 43, 
Institute of Public Affairs, University of Tesras, ATJstin, Texas, I960 

(172 p.). 


"Feasibility of Federal-Interstato Partnership in Water Resource Develop¬ 
ment" - Water Research Foundation for th© Delauaro River Basin, Phila¬ 
delphia, Pa,, i 960 (41 p.). 

"Principles of a Sound National Water Policy" - Prepared uador the auspices 
of the National Water Policy Panel of Eagineore Joint Council, New York, 
N.Y., 1951 , A revised restatement was published in "Civil Saglneeriag," 
Vol. 27, No, 5, Way 1957, p. 52-57, 

"Water Resources" - A syE^jOsium published by the School of law, Duke Uni¬ 
versity, Durhaa, N.C., in "Law and Gontesfxerary Problems," vol, 22, 
Summer 1957, No, 3 (p. 323-537). 

"State Administration of Water Resources" — Council of State Goverisaents, 
Chicago, m., 1957 (153 p.). 
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"Water Decisions in the Critical 60*s" - Proceedings of a conference at 
the University of California, Davis, Calif., January 11-13, 1961. 

Edited hy Robert M, Hagan and Vincent lawton. Issued as Report No, 3, 
by Water Resources Center, University of California (l6l p,;. 

"Government and Water Resources" - American Political Science Review, Sept, 
1950, p, 575-649; a syn^sosium, chaired by James W, Fesler, and containing: 
"Congress and Water Resources," by A, A, Maass. 

"Naticoial Executive Organization for Water Resovirces," by Gilbert F, White, 
"Valley Authorities and Its Alternatives," by Charles McKinley. 

"VJater Resources and American Federation," 1:^ Albert lepawslky. 
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III. RTOB BASIH DEWLOPtCTT 

Hart, Henry C«: "The Dark Missouri** - University of Wisconsin Press. 
Madison, Wis., 1957 (260 p.), 

liilienthal, David E.t **TV’A: Democracy on the March** - Harper & Brothers, 
New York, N.Y., 1953 (20th anniv. ed.) (294 p.). 

Martin, Roscoe C.j Blrkhaad, Guthrie; Burkhead, Jesse; and Hinger, Prank J.: 
**River Basin Administration aM the Delaware** - Syracuse University 
Press, Syracuse, N.Y., i 960 (420 p.). 

Williams, Albert N.: **The Water and the Power** (Development of the Five 
Great Rivers of the West) - Duell, Sloan and Pearce, New York, N.Y.. 

1951 (378 p.). ’ ' 

*«Missouri, Land and Water" - Report of the Missouri Basin Survey Commission; 
U.S. Govt. Print. Off., Wash., D,C., 1953 (295 p.). 

"The Missouri River Basin Develop;ie«t Program® - The Missouri Basin Inter- 
Agency Committee and the Missoia^i River States Cosmitte©; U.S. Govt. 
Print. Off., Wash., D.C., 1952 (48 p.), 

"Ten Rivers in America*s Future" - Vol. II of "A Water Policy for the 
American People," Report of the President's Water Resources Policy 
Commission ("Cook© Coimaission"); U.S. Govt. Print. 0ff.„ Wash., D.C.. 

1950 (793 p.). 

“Drainage Basin Probloms and Programs" - Water Resources Comuitte© of the 
National Resources Committe©; U.S. Govt, Prii’it. Off,, tlash., D.C., 1936 
(540 p.); and 1937 revision (154 p,)» 

"Report of the Mississippi Valley Conndttee of the Public Wbrks Adminis¬ 
tration" - October 1, 1934? U,S. Govt. Print, Off,, Wash., D.C, (234 p.). 

"Itatiple-Purpose River Basin Develormsnt - Gnitcd Nations Flood Control 
Series No. 10" - International Documents Service, Columbia University 
Press, New York, N.Y., i 960 , 

"Integrated River Basin Dovelopment" - United Nations Depari-ment of Econcmic 
and Social Affairs (Report by a panel of experts). United Nations, New 
York, N.Y., 1958. 


"River Basin Developasnt" - A syaposium published by the School of Law, 
Duke University, Durham, N,C«, in "Law and Contsssporary Probleias," 

Vol. 22, Spring 1957, No. 2 (p. 155-322). 

"Maltlple-Purposo River Basin Developaant - Part 1, IJaaaal of River Basin 
Pla n ni n g" - United Nations Iconcmio Goonission for Asia and the Far 
East (EGAIE), United Nations, New York, N.Y., 19550 
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Barrows, H. K.. "Floods, ihslx Hjdroloey ood Control" - Ifcar«w-HlU Book 

Co., New York, N.Y., 1948 (432 p.). 

Goddard, James E.t "Changing Concepts in Flood Plain Management" - TVA, 
Knoxville, Tenn#, September 19o0* 

Goddard, James E.: "Flood Plain Regulations to Avoid Flood Damage" - m, 
Knoxville, Tenn., June I960. 

ti T 4 . Mr«oicrofl L • aid Nishizakl, R.: "Flood Control Analogs" - 

“wtur RetoirMS^ontor'oont. Ko. S4, UniTOrslt 7 of California, Berkelay, 
Calif., i 960 (54 p.). 

Honan, Gerlof A.. "Analysis of Factors Affeottog Flood Danago" - Stanford 
Research Institute, Menlo Peerk, Calif., 1958. 

Hoyt, William, and langbeln, Walter: "Floods" - Princeton University Press, 
Princeton, N.J., 1955 (469 p.)« 

Leopold, luna B., and Maddock, Thomas: "The Flood Control Controversy: 

Big Dams, little Dams and Land Management" - Ronald Press Co., New York, 

N.Y., 1954 (278 p.). 

Murphy, Francis C.; "Regulating Flood-Plain Development" -^Research Paper 
No. 56 , Department of Geography, University of Chicago, Chicago, Ill., 
November 1958 (216 p.). 

Peterson, Elmer T.: "Big-Dam Foolishness - The Problem of Modern Flo^ 
Control and Water Storeige" - The Devin-Adair Co,, New York, N.Y., 1954 

(224 p.). 

Sheaffer, John R.: "Flood Proofing; An Element in a Flood Damage 

tion Program" - Department of Geography, University of Chicago, Chicago, 
m,, i960 (Research Paper No, 65; (198 p.). 

White, Gilbert F.: "Papers on Flood Problems" - Research Paper No. 70, 
Department of Geography, University of Chicago, Chicago, HI., 1961 

(228 p,). 

White, Gilbert F.j Calef, Wesley C.j Hudson, James W.j Mayer, Harold M,j 
Sheaf fer, John R.j and Volk, Donald J,: "Changes in Urban 0cc\^ance 01 
Flood Plains In the United States" - Research Paper No. 57, Depar^nt 
of Geography, University of Chicago, Chicago, HI., Nov. 1958 (235 pW* 


White, Gilbert F«: Adjustaent to Floods; A Geographical Approach 

to the Flood Problem in the United States" - Research Paper No* 29, 
Department of Geography, IMveraity of Chicago, Chicago, HI,, June 
1942 (236 p.). 

"Flood Proofing and Flood Damago Prevention" - TVA, Knoxville, Tenn,, 
December I960, 

"A Program for Reducing the National Flood Damage Potential" - Report of 
the Board of Directors, WA, Enoitville, Tenn,, 1959» 

"Floods and Flood Control," by Corps of Engineers, II.S; Aragr, for Senate 
Select Committee on National Water Resources, Committee Print No, 15, 
July I 96 OJ TJ.S. Govt. Print. Off,, I^ash,, D.C,, I960 (77 p,). 

"Flood Problems and Management in 'ohe Tsnnosseo River Basin," by Tennessee 
Valley Authority for Senate Select Committee on National Water Resources, 
Commit'boe Print No, I 6 , Dae, 1959? U,S, Govt, Print, Off,, Wash., D.C., 
i 960 (21 p.), 

"Flood Damage Prevention for Tennessee" - Tennessee State Planning Commis¬ 
sion, Nashville, Tenn,, November I960. 

"tJnitod Nations Flood Control Series •• - Repeats of xmi^or studies carried 
out ly the Bureau of Flood Ooatrol ond Water Resources Development, 
U'nited Nations Economic Cemmissien for Asia and tho Far last (EGA5E), 
United Nations, Nev Icrk, N,I, • 



V. havigation 


Allen John U»: "User Charges on Ports and Inl a n d Waterways" - "Thesis 
S: AprU 30, 1957, reprodOMd by Ooll.p of 

the Armed Forces, Washington, D.C., as "M 57-58," 1956-1957 Resident 
Course. 

Chorpening, C. H.t "Waterway Growth in the United States" - PaP®!" 

2643, "Transactions," American Society of Civil EngiMers, (Reprinted 
fjron "Centennial Transactions," 7ol* CT, 1953, p» 976—1041») 

Palkner, Francis H.t "The Role of Inland Waterway Transport in the Ifcited 
States" - Proceedings of the inth International Navigation Congress in 
London, 1957 (26 p.). 

Goodrich, Cartert "Government Promotion of American Canals ^ Railroads, 
1800-1890" - Coltoabia Itoiversity Press, Mew York, N.I., I960 (382 p.). 

Locker, Harry 0. (ed,)t "Waterways of the United States - Rivers, Harbors, 
Lakes, Canals" - National A.ssooiation of River and Harbor Contractors, 

Hew York, N.Y., 1961 (132 p.). 

Moss, James E.t "Policy of the United States on Internal la^provoments - 
Key to Federal Policy on Waterways and Hi^ways" - Published privately 
by James E. Moss, 1625 K St., N.W., Washington 6, D.C., 1955, 2 volumes 
(ll8 8JQd 232 p.). 

Hupp, Byrom "A Policy Study of Waterway User Charges" - Ifepublished M.A. 
thesis, presented to the American IMversity, Washington, D.C., I960. 

Also available on microfilm, TMiveraity Microfilms, Ann Arbor, Mich. 

(228 p.). 

Prince, Gregoiy S.t. "Federal Policy Relating to Inland Waterway Transpor¬ 
tation" - Association of American Railroads, Washington, D ,C., 1950 
(46 p.). 

"National Transportation Policy" - Psrellminary draft of a report prepared 
for the Connlttee on liiterstate and Foreign Commerce, U.S. Senate, by 
the Special Study Groc^ on Transportation Policies in the TSiited States 
("Doyle Report")? U.S. Govt. Print. Off,, Wash., D.C., 1961 (732 p.). 

•User Charges for Federal Harbor Improvements" - A report prepared by the 
Corps of Engineers, Department of the Army, for the Bureau of the Bud¬ 
get, June i 960 (54 p*)* 

"Future Needs for Navigation," by Corps of E n g in eers, U.S. Arsy, for SeJiate 
Select Committee on National Wisiter Resotxroes, Committee Print No. 11, 

May 1960? U.S. Govt. Print. Off,, Wash., D.C., I960 (28 p.). 

•Rationale of FederiJ. Transportation Policy" (Appendix to "Federal Transpor¬ 
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APPENDIX B 


List of Seminar Participants 
(*denotes part-time participation) 


Office, Chief of Engineers 

*Lt. General Walter K. Wilson, Jr., Chief of Engineers 
*Major General R. G. MacDonnell, Deputy Chief of Engineers 
Major General Jackson Graham, Director of Civil Works 
Brig. General Howard W. Penney, Deputy Director of Civil Works 

(Planning) 

Lt. Col. C. A. Hays, Assistant Director of Civil Works 

Mr. Eugene W. Weber, Deputy Director of Civil Works (Policy) 

*Mr. Wendell E. Johnson, Chief, Engineering Div., Civil Works 
^r. B. J. Tofani, Chief, Programs Div., Civil Works 
*Mr. Erwin Reisler, Assistant Chief, Planning Div., Civil Works 
Mr. Edgar W. Landenberger, Chief, Project Development Branch, 
Planning Div., Civil Works 

Mr. Russell Morgan, Chief, Basin Planning Section, Planning Div., 
Civil Works 
Mr. Gary Baltis 

*Mr. Howard Cook, Chief, Policy and Legislative Branch, Planning 
Div., Civil Works 

Mr. N. A., Back, Chief Economist, Planning Div., Civil Works 
*Mr. Donald Curtis, Chief, Multiple Use Coordination Branch, 

Planning Div., Civil Works 

*Mr. Ered Thrall, Assistant Chief, Multiple Use Coordination Branch, 
Planning Div., Civil Works 

*Mr, Walter G. Sutton, Chief, Flood Plains Studies, ARA Section, 
Policy and Legislative Branch, Planning Div., Civil Works 
*Mr. B. J. Witzig, Chief, Legislation and Regulations Section, 

Policy and Legislative Branch, Planning Div., Civil Works 
*Mr. Verle Farrow, Chief, Hydrologic and Hydraulic Section, 
Engineering Division, Civil Works 
*Mr. Dwight Nunn, Chief, Reservoir Regulation and Meteorological 
Section, Engineering Div., Civil Works 


Board of Engineers for Rivers and Harbors 

Mr. H. J. Mullaney, Chief, Evaluation Division 
^r. E. E. Bottoms, Engineering Division 
Mr. L. T. Crook, Project Engineer, Engineering Division 
Mr. G, H, Kurttila, Project Engineer, Engineering Division 
Mr. Floyd Morris, Project Engineer, Engineering Division 
Mr, R. D. Murray, Project Engineer, Engineering Division 
Mr. R. K. Adams, Civil Engineer, Engineering Division 
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ach Erosion Board 


Mr, George Watts, Assistant Chief, Engineering Division 


reau of the Budget 

*Mr. Joel Johanson. Budget Examiner 
^r. W. K Sasaki, Budget Examiner 
*Mr. R. H. Teeters, Budget Examiner 
^r. John Hadd, Budget Examiner 
*Mr, J. E. Springfield, Budget Examiner 


apartment of Agriculture 

^r. Gladwin Young, Associate Administrator, SCS 
^r. Carl Fetzer, Soil Conservationist, River Basin Division 
^r. Ellis Hatt, Assistant to the Deputy Administrator, SCS 
*Mr. Harry A. Steele, Director, Resource Division, Economics 
Division, Economic Research Service 
^r. Mark M. Regan, Assistant to the Director, Resource Division, 
Economics Division, Economic Research Service 
*Mr. William Green, Chief of River Basin and Watershed Branch, 
Resource Developnent Economics Division, ERS 


apartment of Commerce 


*Mr. Edgar Dunn, Deputy Assistant Secretary for Economic Affairs 
*Mr. Byron Nupp, Chief, Division of Land Transport, Office of the 
Under Secretary for Transportation 
*Mr. Victor Roterus, Economic Advisor to the Administrator, ARA 
^r. L. D. Ashby, Regional Economics Staff, B.D.S.A. 


apartment of Health. Education and Welfare 

%r. Keith Krause, Chief, Technical Services Branch, Division of 
Water Supply and Pollution Control 
%r. James Flannery, Chief Economist, Technical Services Branch, 
Division of Water Supply and Pollution Control 
Mr, John McLean, Chief, Water Resources Section, Sanitary 
Engineering Center, Cincinnati, Ohio 


apartment of the Interior 

%r. Henry Caulfield, Assistant Director, Resources Program Staff 
%r. Carl Stutzman, Chief Economist, Economics and Program Section, 
Bureau of Sports Fisheries and Wildlife 
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Federal Power Conunisslon 


^r, F. Stewart Brown, Chief, Bureau of Power 

*Mr. James Stout, Chief, Division of River Basins, Bureau of Power 
Mr. George Adkins, Head, Section of Basin and Project Plans, 
Division of River Basins, Bureau of Power 


Office of the Secretary of the Army 

*Mr. Richard A. Hertzler, Chief, Office of Civil Functions 
*Mr. Donald F. Horton, Staff Assistant 

Mr. Stephen C. Smith, Civilian Aide to Secretary of the Army 


Council of State Governments 


^^r. Harold G. Wilm, Commissioner, New York State Department of 
Conservation 


Lower Mississippi Valley Division, Corps of Engineers 

Mr. A. J. Davis, Chief, Engineering Division, LMVD 
Mr. William R. Clark, Chief, Basin Planning Branch, IMVD 
Mr. A. J. Tiefenbrum, Chief, Basin Planning Branch, St. Louis 
District 

Mr. J. S. Gentilich, Chief, Hydraulic Design Section, New Orleans 
District 

Mr. R.K. Stewart, Chief, Planning and Reports Branch, Vicksburg 
District 

Mr. L. A. Barnett, Chief, Planning and Reports Branch, Memphis 
District 


Missouri River Division, Corps of Engineers 

Mr. Fred Pearson, Assistant Chief, Engineering Division, MRD 
Mr. G. W. Zuck, Planning Branch, Engineering Division, MRD 

Mr. C. L. Hipp, Chief, Engineering Division, Omaha District 

Mr, L. G. Feil, Chief, Engineering Division, Kansas City District 

Mr. Willis G. Fish, Chief, Planning and Reports Branch, Kansas 
City District 

Mr. K. E. Ristau, Chief, Planning & Reports Branch, Omaha District 
*Mr. Charlie Cocks , Chief, Planning Section, MRD 


l! (Paper submitted in conjunction with Mr. B. H. Dodge, NAD) 
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North Atlantic Division. Corps of Engineers 


Mr. B. H. Dodge, Chief, Planning and Reports Branch, NAD 
Mr. George Mondrillo, Hydrologist, River Basin Planning Branch, NAD 
■Mr. Robert Gidez Economist, Basin Planning Branch, NAD 
Mr. Harry E. Schwarz, Chief, Comprehensive Basin Studies Branch, 
Baltimore District 

*Mr. Albert Erickson^', Comprehensive Basin Studies Branch, 

Baltimore District 

Mr. H. J.Fine, Chief, Planning and Reports Branch, Norfolk District 
Mr. V. V. Lisovitch, Chief, Project Development Section, Philadelphia 
District 

Mr. Frank Panuzio, Assistant Chief, Engineering Division, for River 
Basin Planning, New York District 
Mr. Fred Hubbard, Recreation Specialist, River Basin Planning 
Branch, NAD 


North Central Division. Corps of Engineers 

Mr. J. S. King, Assistant Chief, Planning and Reports Branch, NCD 
Mr. Robert Calton, Chief, Planning and Reports Branch, St. Paul 
District 

Mr. Leonard A. Carlson, Chief, Planning and Reports Branch, Rock 
Island District 

Mr. Louis D'Alba, Chief, Flood Control and D.M. Section, Chicago 
District 

Mr. Vernon G. Goelzer, Chief, Planning and Reports Branch, Detroit 
District 

Mr. Robert McKee, Assistant Chief, Planning and Reports Branch, 
Buffalo District 


Ohio River Division. Corps of Engineers 

Mr. Amos Finkbine, Chief, Basin Planning Branch, ORD 
Mr. H. B. Eagon, Water Resources Coordinator, Project Planning 
Branch, ORD 

Mr. E. N. Cole, Chief, Planning and Reports Branch, Pittsburgh 
District 

Mr. J. H. Guthrie, Chief, Planning and Reports Branch, Huntington 
District 

Mr. R. H. Hays, Chief, Engineering Division, Louisville District 
Mr. John F. Bruce, Chief, Basin Planning Branch, Louisville District 
Mr. Frank P. Gaines, Chief, Engineering Division, Nashville District 
Colonel H. W. Cochran, District Engineer, Huntington District 
^r. Les Duck, Project Planning Branch, 0]^ 


2/ Submitted paper entitled "Contracting for Economic Base Studies," 
3/ Paper was prepared in conjunction with Mr. George Mondrillo, NAD. 
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North Pacific Division, Corps of Engineers 


Mr. Dan Nordhill, Basin Planning Section, Engineering Division, NPD 
Mr. R. E. Holmes, Chief, Planning and Reports Branch, NPD 
Mr. Henry Stewart, Chief, Basin Planning Branch, Portland District 
Mr. R.H. Gedney, Chief, Project Planning Section, Seattle District 
Mr. Glenn H. Von Gunten, Chief, Planning and Reports Branch, 

Walla Walla District 


New England Division. Corps of Engineers 

Mr. John W. Leslie, Chief, Engineering Division 

Mr. Robert Frazier, Chief, Basin Planning Section, Engineering Div. 


South Atlantic Division. Corps of Engineers 

Mr. L. G. Leach, Chief, Basin Planning Branch, SAD 

Mr. N. C. Magnuson. Chief, Planning and Reports Branch, Wilmington 
District 

Mr. H. B. Southwood, Chief, Planning and Reports Branch, Charleston 
District 

Mr. C. C. Brown, Chief, Multi-Purpose Reports Section, Savannah 
District 

Mr. Joe Koperski, Chief, Engineering Division, Jacksonville District 

Mr. E. A. Drago, Chief, Basin Planning Section, Engineering Div., 
Mobile District 

South Pacific Division, Corps of Engineers 

Mr. Reuben Johnson, Chief, Planning and Reports Branch, SPD 

Mr. M. H. Handlin, Planning Branch, Engineering Div., SPD 

Mr. William A. Doyle, Assistant Chief, Planning and Reports Branch, 
Sacramento District 

Mr. Selden F. Cramer, Chief, Planning and Reports Branch, Los Angeles 
District 

Mr. George P. Reilly, Chief, Engineering Division, San Francisco 
District 


Southwestern Division, Corps of Engineers 

Mr. H. W. Bare, Chief, Basin Planning Branch, SWD 
Mr. J. C. Bruce, Chief, Planning and Reports Branch, SWD 
Colonel J. W. Morris, District Engineer, Tulsa District 
Mr. P. E. Adams, Assistant Chief, Planning and Reports Branch, 
Little Rock District 

Mr. A. B. Davis, Chief, Planning and Reports Branch, Galveston 
District 

Mr. K. A. Speeg, Chief, Basin Planning Branch, Fort Worth District 
Mr. James L. Redmond, Chief, Planning and Reports Branch, 

Albufltuerque District 
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Pacific Ocean Division. Corps of Engineers 


J. M. Buswell, Chief, Planning Branch, Engineering Division, POD 
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